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Preface

The idea for this conference came up two years ago, as a result of long ongoing discussions
concerned with the ways in which new media systems encode and convey meaning to system
users. It soon became apparent to us that there is a great need for common languages between
computer scientists and software engineers, media producers, artists, theorists, and critics. This
need is driven in particular by the fact that the communicative, aesthetic, and expressive
functions of new media are determined by both the computational code and more obvious
audiovisual content of new media productions. New media systems support new forms of
expression, and represent a rapidly evolving fied for the production of meaning. Semiotics as
the science of signification, of the production and intercommunication of meaning, therefore
emerges as a strong candidate for the development of rigorous analyses and principles for
understanding and creating these new forms.

Unfortunatdly, it turned out that the major conferences in the fidd of multimedia and
hypermedia were concerned with other issues. We therefore started in the year 2000 with a
workshop on computational semiotics for new media, being held at the University of Surrey.
The questions we wanted to discuss covered quite a wide range of topics, such as

» applicability and application of semiotic theories to new media

e systemanalysis and design principles, tools and techniques, software architectures and
technologies based upon generic semiotics or models

* modes of genre, style and form (eg. film genres such as film noir, romantic comedy,
western, etc., computer game genres such as adventure, simulation, RPG, etc.)

» principles for multi-modal design and interaction, cross-modal relationships and
metaphors - narratology, including both linear and non-linear narrative form within
new media

» theories of agency in new media

« roleof Al representation formalisms and techniques in new media, such as scripts,
conceptual graphs, learning algorithms and evolutionary computing

Despite very short notice a relatively big crowd gathered and the discussion became lively. A
particular outcome of this workshop was the understanding that neither a mere computational
nor artistic view on the matter would help to solve the challenging problems of a communal
culture being hooked into an ever growing media-based information space. However, at the end
of the day we had produced more questions than answers and thus we decided to offer a
discussion space for topics related to computational semictics for games and new media.
COSIGN was born.

For this first conference we decided to mix academic papers and artistic presentations — yet still
allocating enough time for vital and vibrant discussions. We hope that at the end of the three
days we know better where to go from here and perhaps depart with the anticipation for
COSIGN 2002.

Producing a conference requires the effort of many individuals. We would like to thank all the
people who volunteered their time and talents in support of COSIGN 2001; the members of the
programme committee and the new media artworks committee, the authors of the papers
gathered in these proceedings, and those at CWI who helped us in making Amsterdam the right
location for the first COSIGN conference. We are in particular most grateful to Marja Hegt,
who heartily managed the whole administration. Moreover, many thanks to Miente Bakker,,
who was responsible for the CWI registration environment. We wish to express our gratitude to
Niels.Nes, Stephan Manegold, and everybody at CHIP for providing the techumigadris

Extra thanks to Michéle Huijberts and Inge Brouwer, who helped supplying Palidrome with the
appropriate dancing environment for their performance during the conference. Many thanks

Vi



also to Josvan der Werf and Jan Schipper for solving all problems with the printing of the
proceedings.

A conference also requires an operating budget, which in case of COSIGN 2001 is funded
mostly by registration fees. However, through the generosity of CWI the conference was able
to moderate registration fees while providing the appropriate environment and organisation for
this conference. We gratefully acknowledge this support. We also would like to thank DWA
(DansWerkplaats Amsterdam) for supplying us with the dance floor and the lighting
equipment.

Finally, we would like to thank the participants of this conference because without you no
stimulating interaction would be possible.

Andy Clarke, Clive Fencott, Craig Lindley, Grethe Mitchell, and Frank Nack

Vil



Keynote Speakers

BIO

CONTACT
Title
Abstract

Arthur Elsenaar & Remko Scha

Arthur Elsenaar isan artist and an electrical engineer. He used to run hisown
pirate radio station, and he built the transmitters for many illegal radio and
television stationsthroughout the Netherlands. His radar-controlled interactive
scul ptures were shown in several international exhibitions. Elsenaar’s recent
artistic work employs the human face as a computer-controlled display
device. Elsenaar coordinates the New Media curriculum at the Frank Mohr
Institute in Groningen.

Remko Scha is an artist and a computer scientist. He has built an automatic
dectric guitar band ("The Machines'), designed an image generation
algorithm ("Artificial"), and developed a language-processing theory ("Data-
Oriented Parsing"). He coordinates the Computational Linguistics curriculum
at the University of Amsterdam, and performs as a DJ on the Amsterdam
pirate station "Radio 100".

Arthur Elsenaar and Remko Scha have jointly devel oped a series of automatic
performance-pieces, video-ingtallations and audio-installations, involving
computer-controlled facial expression, algorithmic music, and synthetic
speech. These works have been presented at scientific conferences, theatre
festivals and art exhibitions throughout Europe and the United States.
Elsenaar and Scha are also exploring the use of automatic radio stations as a
medium for computer art.

http://www2.netcetera.nl/%7Ei aaa/artex/main.html

The Semiotics of Human Facial Expression - a Computational Approach.

In this talk, we investigate the human face as a sign system. To provide an
experimental basis for this investigation, we have designed a MIDI-based
face-interface. This interface allows a digital computer to trigger a large
variety of muscle configurations on the face of a live human person. We will
demonstrate this computational set-up, and show that a computer-controlled
human face is capable of many interesting patterns, which are normally not
employed by the human brain. We will conclude by discussing various
possible applications of this technology.

VIl



Ken Perlin

BIO Ken Perlin is an Full Professor in the Department of Computer Science and
the director of the Media Research Laboratory at the Courant Institute of
Mathematical Sciences of New York University. He is also the director of the
NYU Center of Advanced Technology, sponsored by the New York State
Science and Technology Foundation.

He completed his Ph.D. in 1986 from the New Y ork University Department of
Computer Science. His dissertation received the Janet Fabri award for
outstanding Doctoral Dissertation. His research interests include graphics,
animation, and multimedia..

Dr. Perlin was Head of Software Development at R/GREENBERG Associates
in New York, NY from 1984 through 1987. Prior to that, from 1979 to 1984,
he was the System Architect for computer generated animation at
Mathematical Applications Group, Inc., EImsford, NY.

TRON was the first movie for which his name got onto the credits. He has
sarved on the Board of Directors of the New York chapter of
ACM/SIGGRAPH, has been a member of ACM and ACM SIGGRAPH, and
has been a senior reviewer for a number of technical conferences.

CONTACT http://mrl.nyu.edu/~perlin/
Title Star Wars Chess on the Hol odeck
Abstract In Star Wars we all saw Animated Chess pieces cavorting on a chessboard,

and Princess Leia projected in nothing but a beam of light. And on somelevel
we realized what a profound impact such technologies would have. But are
they possible? If so, how and when? And what about building that Star Trek
Hol odeck?

A good start from the display side is to display 3D stereo images (in which
each of your two eyes can see a different viewpoint), without requiring the use
of special stereo glasses. Ideally, an observer of such an image should be able
to move around and change position fredly. In our lab we have built a novel
display device that does precisdly this.

I will also show some existing prototypes for the Star Wars chessmen (and for
their near descendents — the chessmen of "Wizard Chess" in the Harry Potter
books).

But what can we expect in five years? | will outline a research vision to get
us closer to the Holodeck -in which different people in the same room can see
different 3D scenes upon the same walls, without needing to wear 3D glasses.

I will also try to look forward several decades into the future, to ask the
question: "What would it really take to simulate Princess Leia in that
beam of light?" | claim that not only is it possible, but that we can and
should start various research steps right now to make it happen sooner,
rather than later.
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New media semiotics— computation and aesthetic function

Craig Lindley, Interactive Institute, Sweden
craig.lindley@interactiveinstitute.se
Frank Nack, CWI, The Netherlands

Frank.Nack@cwi.nl
Andy Clarke, Kinonet Consultancy, UK
andy@kinonet.com

Grethe Mitchell, University of East London
and Kinonet Consultancy, UK

grethe@usd .ac.uk , grethe@kinonet.com
Clive Fencott, University of Teeside, UK
P.C.Fencott@tees.ac.uk

COSIGN 2001 is the first in what we hope to be an ongoing
series of conferences investigating various aspects of the
meaning, understanding, generation, and function of what may
generally be referred to as new media. By new media we mean
media forms that depend intrinsicaly upon computational
processes to convey and realize their meaning. The papers
selected for the conference have been chosen to cover a broad
range of topics and issues from the perspective of media analysis,
media production, and technology development, with the aim of
encouraging the development of cross-disciplinary perspectives.
This is crucial, since computer systems are essentially a meta
medium, and every particular implementation of a software
platform supporting a model of a new media artefact is in effect
defining a specific medium. Hence there is not a clear boundary
between software development for new media systems, and new
media content creation. The interactive role of the media
audience is aso more pro-active than in traditional media forms,
in many cases again blurring the distinction between the media
producer and the media consumer. The result is the devel opment
of systems in which we are creating new forms of meaning, new
modes of expression, and potentially new forms of aesthetic
function. The diversity and unlimited potential of new forms
complicates the analysis of new media systems. Understanding
these systems therefore requires approaches that may identify
principles of semiosis from a perspective from which form is
fluid and highly variable. Within this problematic some themes
emerge as highly general ones, such as the nature and function of
narrative, a topic a the heart of most of the papers of the
conference.

In this paper we present our own anaytical narrative path
through some of the topics and themes addresses by the papersin

First published at COSIGN-2001,
10-12 September 2001, CWI,
The Netherlands.

the conference. We have tried to bring out some of the issues that
we regard as being critical ones in the development of our
understanding of new media systems, and to interrelate aspects
of the treatment of these various issues by different authors. The
resulting coherence of the story establishes the validity of
computational semiotics for new media as a coherent field of
enquiry, and reassures us that a solid body of theory can be
developed to provide strong and durable foundations for the
field. Of course, many other theorists, media practitioners,
computer scientists and artists are addressing these issues within
their own frames of reference. We hope that our contribution to
this process is to provide an interdisciplinary forum that can
cross some of the cultural boundaries that might otherwise
obscure or inhibit devel opment of the field.

In “Bridging the Semantic Gap in Content Management Systems:
Computational Media Aesthetics”, Dorai and Venkatesh propose
the use of high level semantic descriptions in support of search
and retrieval of time-based media databases. Over the last few
years, there has been a great deal of research addressing the
automated characterisation, description, and annotation of image
and video data content, in support of search, retrieval and
browsing operations modelled on the older technology of text-
based information retrieval systems. Having it's theoretical
origins in signal processing, digital media content analysis has
been focussed on media features that are comparatively easy to
characterise, using descriptions such as colour histograms and
mathematical texture measures. The rate of change of such low-
level data characteristics has been used with a high degree of
success to infer information about camera operations within
shots, and various different shot transitions in digital video data.
A long tradition in image understanding research has also
provided techniques for detecting objects within images.
Mosaicing allows the construction of large backgrounds by
combining the shifting background contents of moving or
different shots within a single location, and relative motion
information for regions within images can be used as a
foundation for the separation of background and foreground
objects, potentially for reuse in different images. More complex
situations, events, and scenarios within still image and video



data have been regarded as a form of higher-level semantics to
which content analysis research aspires in the longer term, but
has had little or no success with in the shorter term.

This kind of high-level semantic content extends through more
culturally specific connotations, to very specialised or even
idiosyncratic interpretations of subtext and implicit significance.
Research in content analysis has shown little awareness of these
more specialised forms of meaning, athough these meanings are
frequently a very conscious object of intense exploration for
media creators, critics, and culturd theorists. Dorai and
Venkatesh propose the development of a more rigorous account
of higher-level semantics, generally discussed in their paper in
terms of editing principles and rules of cinematic style. This
account, referred to as computational media aesthetics, aims to
capture the higher-level semantics of user queries, which can
then be related to lower level and readily computable data
features. The examples explored in detail in the paper include
the use of computable measures of pace, cutting rhythm, and
movement rhythm, that are correlated with story segments and
events a a higher, although generic, level.

This project amounts to the definition of a semiotics of
computable features, in finding mappings between these features
and higher-level descriptions expressing the semantics of
dramatic structure. The feature sets thereby become signs,
signifying the dramatic affective potential of video data
segments.

The immediate contribution of semiotics to this project liesin the
provision of existing distinctions that can be used to classify
dramatic and cinematic form and function. However,
consideration of the project raises question of the nature of a
media database as a media form. Traditional information
retrieva (or IR) systems are computational tools facilitating
access to digitised collections of textua media artefacts. The
paradigm is the well-established one of the database, in this case
typicaly indexed by statistical content feature measures, and
accessed via a statistical matching process against the text terms
of a user query. Use of such a tool provides a particular view,
and hence particular patterns of reading (or viewing, for a video
database). These patterns differ from the linear, encyclopaedic,
or random access structure of the media data units within the
database. The IR model is therefore a media form in its own
right, although the IR form as an aesthetic is highly constrained
by its underlying models of search and browsing. The application
of the IR model to traditiona linear video in order to support
search and retrieval (by film researchers and archivists, for
example) is generally regarded from a much more instrumentalist
viewpoint. It can indeed be regarded as a paradigmatic

linkage and indexing systems as authored artefacts and crucial
elements of the (inter-)active text. It is this that must constitute
the primary computational aspect of link-based media systems,
and hence a core topic within the development of a
computational media aesthetics. In particular, linkages must be
regarded as part of the text. This is highlighted in the paper by
Kriechbaum and Stenzel (“The Link is the Data”), in which the
relationship between the analytical representation of a media
artefact (eg. a music score) is related to its physically derived
representation in the form of the media data (eg. a sound file).
Even in the case of more abstract analytical interlinkages, the
relativity of interpretation holds, such as the relationship
between the ideal architecture of a sonata form and specific
sonatas that depart from that form, which might or might not
then be regarded as erroneous.

Applying traditional media models to hyperlinked media forms
generally meets with very limited success. This issue is explored
by Fagerjord, who compares the structures of three print articles,
three television documentaries, and three web sites, all of which
are documentaries. Fagerjord finds the hypertextual web systems
to be far more linear in their organization than hypertext theory
suggests that they should be. In fact, the web documentaries fall
into a common encyclopaedic model, a model of ergodic text
(explored by Aarseth) for which computational navigation adds
little to precomputational text models. More than a cross-
references structure is required to turn ergodic text into a new
medium.

Srinivasan et al's Photoglass system more explicitly exploits the
link structures of the www to create a new media model.
Photoglass is a system that aims to create more realistic
understanding of news topics by the juxtaposition of photographs
from news stories from different sources. The photographs are
selected and associated with topics by matching sets of keywords
associated with the photographs and with a set of topics.

Photoglass again raises issues in need of a closer hermeneutic
analysis. For example, the photographs, news stories, keyword
lists, topics, and the links between all of these objects, are all,
typically separately, authored artefacts (someone takes a
photograph, someone chooses a keyword, someone makes a link).
Hence, rather than presenting the truth of a story, the system
presents a complex and dynamic text having multiply
compounded problems of hermeneutic analysis and
interpretation. This problem applies to any system that
synthesizes media experiences (eg. the spherical photocollage of
Photoglass) based upon textual representations (eg. lists of
keywords or topics).All aspects of these systems must be
regarded as parts of the textual artefact (Aarseth’s concept of

manifestation of Marshal McLuhan’s observation, that when a Cybertext). The World Wide Web as a whole is such a text, and
new medium emerges, it is typically used to solve old problems, our pathways through it are both féeted and constrained by
perhaps until a generation has passed. It is only after that initialthe keyword and topic lists processed by search engines, typically
period that the new medium starts to be applied to modes ofusing search algorithms derived from IR research. As we move
creation and manifestations of aesthetic form that are uniquely itsfrom diegetic meanings (ie. object and world denotations),

own.

This question, of the exploration of digital media as a new
aesthetic medium, is at the heart of the concerns of this
conference. If we take this concern into the realm of information
retrieval systems (whether of the monolithic database kind, or
the hyperlinked www kind), emphasis must be placed upon the

through connotations, to subtext, we move from highly normative
interpretations of textual meaning to increasingly specialised,
and hence atypical, even idiosyncratic, interpretations. Topic and
keyword lists are usually highly normative, so our pathways
through the text of the www represent a collective recycling
through highly conventional, surface, and therefore less



informative meanings. The www becomes a codification of mass in the analysis highlights the simultaneous operation of multiple
culture, and surfing the web becomes aritual of (re-)affirmation. semiotic systems, or multiple simultaneous processes of

In “In Search of the Lost Text: Literary Theory and Computer SEMiosis; the theatrical ve performative distinction can be
Games”, Kiicklich more directly addresses these issues in thd€9arded from the viewpoint of player-to-player interaction, or
case of interactive computer games. Kiicklich regards theTOm the viewpoint of the MUD as both a medium for that
program code, the set of rules governing the fictional world of a INtéraction and a shared artefact of creation as the subject of
computer game, as the basic text (the media artefact), while thé/Yer intercommunication.

game itself is a playing, or reading, of the text. Kiicklich cites Tronstad also considers the nature of the quest from the
Friedman’s argument that learning and winning a computer gameperspective of this distinction. Tronstad regards a quest as
is a process of demystification in which the player learns how to primarily performative; a quest promises meaning, and finding
decypher the signs on the interface as manifestations of the ruleshe meaning (the object of the quest) kills the quest. At that
determined by the game code; this constitutes a reversal of theoint, once the quest has been solved, it retrospectively becomes
reading process. Moreover, metafictional signals within a story. This suggests that, from the authoring perspective, the
computer games challenge the reader to undertake a subversiviext (in Kicklich’'s sense) defines a specification of possible
reading strategy whereby the rules, code, etc. can beevents, while the quest functions to drive the user through the
manipulated. Kicklich endorses Aarseth’s suggestion that theavailable choices to create a game experience as a specific path
sense of narrativity gained from a cybertext is a function of through that space of possibilities; after the experience, the path
rapture and immersion, and that immersion within the narrative can retrospectively be regarded as a story. Skov and Anderson
diminishes the critical distance required to develop a strong (“Designing Interactive Narratives”) address the issue of world
sense of story and plot. This issue of the relationship betweenauthorship from a similar perspective. Basing their analysis upon
narrative and interaction is central, and receives attention ininterviews with two interactive storywriters, they suggest that the
many of the papers within the conference. It is also of generalauthor is a world builder, not a storyteller, and that the story is
concern to the games industry, which would like to reach broadercreated by user interaction. The question then becomes one of
(and hence larger) audiences by achieving deeper levels ohow it might be possible to characterize those worlds that are
narrative; Kicklich’s analysis suggests that this may not be particularly good for generating stories. At least, this is suggested
possible, although it would be very premature to endorse thisas an approach to interactive story building, since Skov and
view. The issue is further complicated, not only by the Anderson also observe that most games actually only allow users
ambiguous use of the term narrative by different authors, but byto vary the plot, while the underlying story does not change. In
the ambiguous use of the notion of a game. The reverse readinthe interviews conducted by Skov and Anderson, three specific
strategy investigated by Kucklich matches the experience ofnarrative structures emerge: the single selection path, multiple
game play as a decoding process for many common game genresglection paths, and multiple exploration paths. Skov and
such as action games and strategy games. However, the modéinderson suggest that the multiple exploration path approach
does not so easily fit interactive virtual environments in which corresponds to world specification, and go on to propose the use
there is no clear concept of winning. These environments, suchof thematic analysis to provide design patterns for interactive
as shared virtual worlds and massively multiplayer on-line role narrative systems; a thematic pattern could potentially provide
playing games (MMORPGSs), can have an ongoing existence aghe specification of narrative possibilities within a virtual world.

cyberspaces within which the experience is one of interaction Despite a widespread concern with story in interactive systems,
and world creation, not a decoding process but a process ofyjian Qjiver (“Polygon Destinies”) suggests that, at least for
ongoingencoding. Such a system provides a context for shared o, ter roleplaying games (RPGs), story is merely a context for
cultural articulation, having semiotics fundamentally different o 1 \re important function of gameplay. Oliver observes that
from game play. most RPG players are motivated firstly to explore, and only
When a virtual environment becomes a place for sharing secondly to make it through to the end (to complete the quest).
experiences between more than one person, the semiotics of thAgain, story in current systems is generally not interactive. Each
experience can be expected to subsume many other, previouslgcene within an RPG is constructed as a means to the next scene,
existing semiotic systems for interpersonal communication. so RPG events feel and operate like a pre-eminent structure or
Moreover, semiotic theories can also be applied to the analysisfateline giving a particular significance to being in a particular
(and synthesis) of interactions within multi-agent systems that place, since place corresponds with a position within the
include both human and computational agents, as argued bynfolding story. The importance of place creates an intensity
Petric et al (“A Missing Link: The Role of Semiotics in unavailable just by being in a position within a story. The sense
Multiagent Environments”). This principle is further developed of intensity is also enhanced by objects, situations, and chains of
by Tronstad (“Semiotic and nonsemiotic MUD performance”) in events within the RPG world that work in themselves and
exploring the distinction between theatrical (semiotic) and together to produce learnable operating systems that transcend
performative  (non-semiotic)  verbs  within  Multi-User individual games, and even genres. The richness of the
Dungeons/Dimensions/etc. (MUDs). Tronstad equates thefunctioning, operational system reduces the need for imagination
theatrical with interplayer communication, affecting the player in order to enter the fictional world, allowing the user to more
more than the character or state of the MUD world. The easily forget its fictional status. Oliver notes that the avatar in an
performative is (inter-)action that effects a change of state within RPG is not a visitor to the game world, but a denizen of it; its
the MUD world. However, the issue is ambiguous, since emotive body and capacities are a direct expression of its virtual
verbs can have performative effects upon players. This difficulty environment. The third person point of view typical of RPGs



enhances projective empathy with and sense of responsibility for normatively unpredictable and/or socially dysfunctional modes of
the avatar, producing akind of cybernetic selfhood. discourse historically and culturally designated by the term
madness. This method of analysis can be applied to the
experiences with a VE, whether or not those experiences are
danthropomorphic, and irrespectively of any categorizations in
rms of madness or sanity, the latter holding little interest or

Here again we encounter the significant difference between the
decoding process required to win computer games noted by
Kiicklich, and the process of learning the operational system (an
hence codes) of a game in order to enter the game world noted b . ; . o
Oliver. The RPG player learns the codes of the world in order nformgtlpn. Interpr.e.tatlon from a psychoaqalytlcal perspective is
primarily to enter and explore it. We can add that the quest, as™/e!l Within the traditions of semiotic analysis.

noted by Tronstad, can intensify the process of exploration, Turning this around, to synthesise the contents of a VE
adding an overall meaning and purpose to it that allows for dynamically and interactively, based upon an underlying
mythical transformation into a retrospective story once the world representation expressed and understood in the language of
has been finished. In fact, the quest is crucial for any concept ofpsychoanalysis is an interesting area for the ongoing development
having finished the world, other than through pure boredom with of VEs. The development of VEs based upon the mathematical
endless exploration, or re-traversal of familiar territories. Indeed, fields of chaos and complexity is also a very interesting area for
it is the quest that transforms the world into a game, and create®ngoing research. And we can ask how these two might be
a criterion for its completion. The game has criteria and requiredbrought together, for example, by generating a chaotic virtual
performances for winning, and it is the discovery of those criteria environment state space from a symbolic psychodynamic model
and the execution of those performances that constitutes(and what the relationship between the symbolic representation
Kiicklich’s deconstruction of the game rules. So here we haveand the chaotic space can be), or to create virtual experiences
two rule sets, one needed for entering into and exploring thehaving psychodynamic patterns or meanings, conceived of as
world, and another needed to complete its quests and finish withstrange attractors from a chaotic generative basis.

(or teleologically exit) the world. The world as a pl,ace can be atpe creation of specific new media productions generally
medium for interplayer communication (Tronstad’s Semiosis), reqjires new media producers to grapple with many of the same
and it's use as such a medium requires learning its operationajgq ;a5 a5 more theoretical analysts. In “Beyond Manzanar’,
system. The introduction of the quest requires learning the tio describes the creation of an interactive virtual reality

completion codes of the game, and moving through the gamen Ry system having a spatial and transitional design supporting
states to discover the end of the quest, constituting aser experiences following a traditional dramatic structure, from
performative process in Tronstad’s terms. build-up, through a climax, to a denouement. This amounts to the
Game and place can both be regarded as codes for the creation ofeation of a space of predetermined narrative possibilities,
narrative in its broadest sense, as a coherence of experiencdollowing the underlying structure of the dramatic dynamic.
However, other forms of coherence are possible, and incoherenc®&akai et al describe the Cypher system that allows people to
can also be a goal for various forms of aesthetic function create virtual spaces by the manipulation of real 3D blocks in
(including the creation of incoherence according to normative physical space. The users of Cypher can then create a photograph
semantics, for the sake of driving interpretation to levels of of themselves within the 3D world that they have created.
subtext for the discovery of less normative forms of coherence).Composition of the photograph is determined automatically by
In general, terms like coherence, chaos and order, cannot b&omparing the user’'s pose with a database of “masterpiece”
allowed to go unchallenged. In “Introducing Interrelations of paintings, and replicating the position of the figure in the field of
Madness and Virtuality’, Walz and Zundel consider the the most closely matched painting.

interrelationship. of the podes and mgppings respectively' of The Cypher system is another instance of the use of a new
madness and virtual environments, asking what understandings, oqium to solve a problem arising from an old medium, that is,

one can give tq the other. !n particular, it is suggested .that NONthe problem of how to create a photograph of oneself in an unreal
apthroppmorphm work§ In a CAV'.E (an IMMersive, 3 setting. The result is to be able to represent yourself to others as
d|mens.|onal v!rtual enwronment} constitute a.V|rtuaI symbollc a participant within a virtual environment that you have never

chaos.m relation to the symbolic ordgr of (nmnuaI.) reality . actually experienced as being within. An interesting question

that is analogous to the symbolic chaos involved N pere s that of the nature of such artefacts, not as real
representations of madness in which madness is opposed to thﬁhotographs but as possible virtual artefasithin VEs. A

symbth o.rder' of samty. The notions of chaog and randompes irtual photograph might never be represented outside of a VE.
used in thls dlscu§§|pn do npt conform tq their more techmcaI,We might then ask how the nature of a photograph is
mathematical Qeflnltlons, since chaos is not the same asy..nctormed by its virtuality. That is, what does such a
randomness within complex dynamics. Rather, chaos is abou hotograph become, when every aspect of it is potentially
order within complexity, and randomness is about absence of .

) . : S = “(endlessly) modifiable? Instead of being a fixed death mask, the
information. So perhaps the more interesting issue here is to

) . . hotograph becomes a kind of playing card, a 2D form within a
leave behind folk conceptions of madness, and explore the rlchelpD wgrldp carrying an image ang flj/ncgt]ion that is always open to
areas opened up by applyjng less dismissive interprgtations (o) uspicion. The image has an unknown history, ambiguous
madngss o 'ghe Interpretation of V.ES (anthropomorphic or not.). authenticity (as what?), and could change in any way at any time.
That is, within semiotics, the notion of madness as symbolic

S ) Moreover, the virtual photograph could also be any number of
chaos falls apart under a psychodynamic view, since the PrograMyirtyal interface devices, with unknown functions in

of psychoana.lytlcal interpretation is that of creating an agcount Ofunpredictable areas of the virtual world. What the photograph
the underlying systems and structures responsible for



signifies has therefore radically changed, into an inversion of its as a single person production. The question that arises is that of
traditionally conceived nature as an authentic and fixed image in how a rich and complex system can be created with very limited
thereal world. resources. There have been very few non-commercial artistic
explorations involving rich, complex virtual environments, and
this is due to the large resources required both to undertake the
languages. An example is the system described by Fuchs and programming tasks involved, and to produce 2D, 3D and au.dio
Eckermann (“From First Person Shooter to Multi-User content for those works. Budgets . and tgams for producing
Knowledge Spaces”), a VR system for cross-disciplinary virtual COMMercial computer games are increasing to the level of
museum exhibition. In this system, architectural form is used to COMMercial cinema productions, resulting in a mass market
convey the semantics of links and exhibit objects. This is an 2eSthetic for these games aimed at recouping their high

extension of traditional semiotic functions of architectural form Production (l:c;sts. Thed result of fthis is visible in the higBth
to allow the user's exploration of a quasi-spatial structure to conventional forms and genres of most computer games. Better

function as the key mechanism for creating a semantic structurd0!S are needed to allow people with limited resources to
roduce rich and complex virtual worlds, for the sake of creating

that is neither linear nor hierarchical. Hence the space become® i ; Ids of i limited
the semantic index, and the user can go where they like, allowing™ore diverse types OI worlds o fmteres; to nh10rg f'm'teﬁ

for individually shaped relational networks inside a complex audiences, and to explore many forms of aesthetic function
field of knowiedge. Fuchs and Eckermann ask: given a clearOUtS'de the interests of the commermal media industries. An
semantic structure, then mapping semantic fields to rooms,approach to creating suc.h tools is to look at more generative
signifieds to topics, and signifiers to 3D objects and sounds, doegPProaches in which media content is created, formed, or grown

the game the user is immersed in still correspond with the at a high level, or via interaction within a virtual world. Such
semantic structure? Their answer is no. due to technicalSystems begin to blur the boundaries between media tool/systems

limitations, subjective connotations, etc.. However, this is a very producers, and media content producers. In fact, they begin to

interesting general question, of the effectiveness of a symbolic,blur the boundaries between media producers 'and media
semiotic use of spatial design that requires the establishment of ONSUMers. In these systems, the languages that define the spaces
language-like conventions for people to be able to understand the?® Possible content allow media producers and consumers to
(in many cases) arbitrary mapping of spatial structure to other €XPlore those spaces by interacting within virtual worlds. The
forms of meaning. This is a complex issue of leaning new authorshlp of the resultllng experiences |s.thlen h|gh|y d|§persed,
meanings, since the symbols already carry meanings that must b mounting to collaboration at all levels. This is a fascinating area

distinguished from the supplementary language of spatial or further exploratiop,. theoretical study, research and
symbolism that could include many specialized and new development, although it is not an area that has been addressed

associations. However, such languages are certainly feasible'Vithin the current set of papers for the conference.

potentially constituting the form of learnable operating system “The Data]h!][bleeding T.ex][e][ts_" by Mez Breeze presents an
discussed by Oliver (see above). appropriate finale for this discussion of new languages. “The

This creation of new semiotic systems is a common processPat@lnlbleeding T.ex][e]lts " is an eruption of new language,

within new media creation. Another example is Seine hohle in this case reflecting a life immersed in hypertextual structures

Form (Rovan, Wechsler, and Weiss), in which dance gesture isand nonlinear media. In Breeze's work, conventional linear

used to drive sound synthesis. Superficiall, ShF could bewriting is fragmented and interpenetrated with associations and
regarded as the definition of a signification system, and in fact alfagments of associative text and the lingo of the worlds of the

symbolic language, for mapping semantically arbitrary gestures!Ntémet and web art, email, MOOs, and a cyberfeminist joy in
onto synthesised sounds. However, the gestural language o isruption and .tr'ansg.ressmn by the eIectrqn Ic \{vord. .Thls IS
dance is in this case a semi-autonomous aesthetic system, thyPertextual writing liberated from the rationalist grids of

aim being to fuse dance and audio performance at a moreencyclopaedic organization into a poetic transtextuality, a

fundamental level. The result is an audio, visual, and kinetic scriptural splitting even within the structures of individual

system that functions as a synaesthetic whole, affected as %vvorlds. F(;e;ha%slhgrehwe i‘?e .;he symbolic.chaqshreftte)rretd EO by
communicative system acting between the performer(s) and the'ValZ and Zundel, in the schizoid preoccupation with cybertext as
field of textual play, and the revelling in foreground, surface,

audience. The creation of mappings between gesture and sounfl q o hat f h er f )
hence constitutes development corresponding to the phonetic an@d association that free the cyberwriter from preoccupations

phonemic level for a genuinely new and hybrid language. ywth na}rra'gve, .creatmg m;tead a form of engagement and
) . immersion in which the self is lost (no more heroes).
The issue of the creation of new languages versus the use of

newly created languages raises an important issue in the
generation of new media systems. This is the issue of where the
boundary lies between being a system builder and a med'alt’s intriguing to wonder what the 3D visual analog of this

artefact author. The issue is important, since it relates to theassociative style might be. Perhaps this would be the ultimate

commercial domination qflnethedia, c‘;"”d the nied fOL C%”tenr:generative medium, in which the hero’s journey is abandoned for
production to be accessible while not detracting from the depthy \isionary field of synaesthetic forms, unfolding in fractal

a}‘nd breadt? of.med|a product|ons.| For gxamlple, FOHlOCkpatterns and symbolic associations. If we add to this the
("Streams of Motion (Super Spectacular) A Virtual Reality Art  ntegration of unconscious biofeedback (eg. see the poster by
Work") presents a personal case study of creating a VR artworky;cnjahan), we can remove the need for conscious intervention in

The redefinition of familiar forms within virtual environments
opens up endless possibilities for the creation of new signifying



unfolding experience. The collective information space then
becomes a free-flowing pool of meanings, from the idiosyncratic
to the archetypal. This is the other pole of the universa
computational(ly facilitated) mind, not the super-intelligent
rational machine, but the collective readm of resonances and
patterns, mystifiable under the title of the universd
subconscious, dream machine of the species.
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ABSTRACT

The paper reports on a study where three print articles, three
television documentaries, and three Web sites by the National
Geographic Society were compared, to see what constitutes linear-
ity, and whether nonlinearity takes the place of linearity in Web
media.Devices of transition, disposition, and linking are studied, as
well as aspects of narration. The Web sites proved to be linked in a
manner that most of the time only allows a linear reading.
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1. INTRODUCTION

Studies of computer texts (using ‘text’ in the wide sense) tend, in
varying degrees, to point to both the novelty of computer texts, and
their dependence of earlier media. While keeping a historical per-
spective, books like Jay David Bolter’s Writing Space [9], George
P. Landow’s Hypertext [26], and Espen Aarseth’s Cybertext [2]
attempt to set computer texts apart from earlier forms of writing.
More recent books, such as Bolter and Richard Grusin’s Remedia-
tion [10] and Lev Manovich’s The Language of New Media [30],
explain digital media from their dependence of earlier media, such
as painting, television, and cinema.

Studying Web media, I believe we have to take both approaches.
Web pages can combine semiotic systems: text, recorded sound,
still and moving images. We have only so many codes for using
these different semiotic systems, and even fewer for how to com-
bine them. These codes, or rhetorical practices, are heritages from
earlier media. Then we have the new possibilities of the computer:
the ability to mix these semiotic systems (multimedia), the global
two-way network of the Internet, the speed and programmability
of computers, and the flexibility of digital text and images, and so
on. Such new possibilities are increasingly influencing older ways
of constructing messages. I believe it useful to view Web sites as
instances of rhetorical convergence: products of technological con-
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vergence and in itself a convergence of media practices — rheto-
rics — formerly found in different media, analog and digital. What
are these semiotic codes and rhetorical practises that are converg-
ing? They are conventions, ways of constructing texts proven to be
effective in the different media. Techniques such as continuity edit-
ing of film or the newspaper’s “inverted pyramid” style cannot be
deduced from the medium’s technology alone. Moreover, many of
them are mutually exclusive, they cannot be combined. Authors in
a convergent multi-medium have to choose which ones to use, at
the same time excluding other possibilities.

In order understand how this determines the rhetoric of popular
Web sites of today, we must study actual sites, and compare them
to “old media”. The most theorised aspect of hypermedia is prob-
ably their alleged nonlinearity, and this concept seems to be a good
place to start probing into the semiotic of Web media. Nonlinearity
is normally defined through what it is not: linearity. But is linearity
well enough understood? Only by knowing the difference between
the two can we hope to understand nonlinearity.

In this paper, we will examine how print and television docu-
mentary construct linear readings or viewings. Then we will see
whether parts of this linearity can be found again in reading the
Web, or whether multicursality (non-sequentiality or nonlinearity
in other vocabularies) takes its place. If we find multicursality, we
will study what the mechanisms of this multicursality are.

2. NATIONAL GEOGRAPHIC IN 3 MEDIA

The basis for this paper is a study of a selection of Web “features”
at Nationalgeographic.com, television documentaries on National
Geographic Channel (Europe), and illustrated articles in National
Geographic Magazine. They covered three themes: (1) Meteorites:
a Web site, a television documentary and a magazine article about
the danger of meteorites to the earth; (2) Volcano: a Web site, a tele-
vision documentary and a magazine article about the volcano erup-
tion of the Caribbean island Montserrat in 1994-96; (3) Midway:
a Web site, a television documentary and a magazine article about
the Battle of Midway in the North Pacific during World War II and
the 1998 search for the sunken aircraft carriers from the battle. In
total, nine texts were thus analysed [1, 3, 11, 21, 22, 31, 36-38]. All
three web sites in the selection contained video, making compari-
sons to both print and television natural.

The texts (including the films and Web sites) are in a genre we
could label science communication, a sub-genre of feature journal-
ism or documentary film. They are written to communicate knowl-
edge on geography, culture, zoology, the environment and other
sciences. The National Geographic Society also has a tradition of



sponsoring and writing about daring expeditions and explorations
to remote parts of the World. These different kinds of knowledge
are presented in ways believed to be clear and understandable, and
at the same time entertaining and exciting.

To achieve these ends, print journalists rely on the devices known
from other kinds of feature journalism They base their stories
on interviews and compelling description interspersed with more
expository paragraphs. Documentary film also use interviews as
a basic technique, between parts in the classic documentary mode
with the “camera as eyewitness” often featuring a narrator’s voice-
over to explain. A widespread practice within documentary and
print journalism is to try to “tell a story”, which usually means
to pursue involvement through the reader’s identification with per-
sons in the text and a dramatic curve. Often, this is done by making
the text a narrative.

Thus, all the texts in our sample are blends of three modes tradi-
tionally labelled Narrative, Description, and Exposition. Seymour
Chatman calls these modes text-types [13], and argues that they are
hard to discern in practice. These text-types might not hold against
a fine-tuned semiotic analysis, but in this paper they serve the
purpose as descriptions of three different modes of communica-
tion. We will see that though they are covering the same themes,
the Web sites, articles and films still are structured very differ-
ently. This should not come as a surprise, as there always will be a
number of different ways of structuring any text.

3. ASEQUENCE OF PARTS

Many of the world’s printed texts are written to be read from top
to bottom. Most speeches are delivered in one sequence. Television
programs and movies in theatres also have one sequence they are
viewed in, from beginning to end. These are the texts we will call
linear. Writers have always known that to write a good text, it is
important to make this sequence with care, as several sequences are
possible from the same material, some more effective than others.
In Aristotle’s words: “There are three things which require special
attention in regard to speech: first, the sources of proofs; secondly,
style; and thirdly, the arrangement of the parts of the speech” Rhet.
1403b[17]. Different kinds of texts fulfil different functions, and
have different parts and sequences. Again, this has been evident at
least since Aristotle discussed proper sequences in his treaties on
the kinds of speech and of drama in Rhetoric and Poetic respec-
tively.

In my analysis of National Geographic material, the texts, films and
Web sites were divided into parts. This is done by finding ruptures
in the text, points of weakening coherence in Michael A. K. Halli-
day’s terms [19]. Although our texts all are coherent, the different
parts establish their own coherence by local cohesives in Halliday
and Hasan’s terms: references to persons, objects, environments or
arguments not found in the parts before and after. As such, a part
is an internally united unit that stands apart from what proceeds
and follows. In practice, in some parts of the material analysed, the
parts were easy to establish, while other sections were harder to
divide decisively. This should be expected, texts and films are intri-
cately woven fabrics of signs, and this difficulty just demonstrates
the text’s overall coherence.
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After distinguishing the parts in each media text, their order was
analysed. Some media-specific differences in between articles,
films and Web sites can be characterised using the classic distinc-
tion of narrative, description, argument, and exposition. The three
television films in our sample are narratives, following a limited
number of characters through dramatic events. Less unified are
the three magazine articles, Midway being narrative, Volcano con-
taining equal amounts of narrative and descriptive discourse, and
Asteroid being expository or descriptive. Of the Web sites, only
Midway contains narrative. The bulk of content of the three Web
sites is descriptive or expository.

Whether narrative or exposition, the text-type does not automati-
cally command an order for the text’s parts. But there usually is
logic to be found, at least in mainstream journalistic discourse like
our material. In my (linear) magazine articles and TV documenta-
ries, I found three different principles of establishing a sequence in
the linear media:

1. Chronology (Volcano film, Midway film, Midway article, Aster-
oids film): Although containing achronies like flashbacks and
flashforwards, a narrative progresses in time.

2. Geography (Volcano article): The order of the parts follows a
line in space.

3. Classification (Asteroids article): The article explains about dif-
ferent kinds of meteors, historical accounts of such, their origin
in space, ways of finding them, and kinds of effects of impact on
earth.

Chronology structures four of the six texts. This is not a simple
chronological sequence, as all the texts contain several flashbacks
and flashforwards, what Genette calls anachronies [18]. In fact, a
plotting of these anachronies the way Genette does in Narrative
Discourse, show structures just as complex as many of Genette’s
examples from Proust. For example, the Asteroid movie starts
out simultaneously in 1997 (images) and the 1940’s (voice-over),
moves into a hypothetical future, then to March 1993, 1995,
pre-1950, 1997, future, and 1947 in just the first six minutes. Still
the overall movement in the film is from ca. 1945 to 1997.

Although listed as chronologically ordered, the Volcano article is a
narrative, relating the story of the writer’s visit to the island Mont-
serrat. The story follows her travels around the island, telling the
experiences of the people she meets in each place.

The Asteroid article is classificational in structure, that is, it sets
up a taxonomy of different kinds of extra-terrestrial objects hitting
the earth, the biggest, the smallest, the earliest described, etc. It
moves from general to more detailed descriptions, building on
what is already said when presenting detailed material. However,
this is only a loose ordering structure, and other devices can also
be found. It opens with a description of a scene of a huge meteor
impact 50 000 years ago, inserted in the middle is the story of a
comet impact in 1908, and it ends with the threat of human extinc-
tion. These three dramatic stories help establish a dramatic curve.
The flow of the article is also helped by smaller-scale techniques,
what I call transitions.



3.1 Tying the Sequence

3.1.1 Transitions

Although the discourses in our linear media sample consist of sepa-
rate parts, they are felt as a continuous line, constantly working
to keep the interest of the audience. Smaller-scale techniques are
put to use in the very transitions from one part to another. Hand-
books for writers offer examples of such transitions. In one such
book, The Random House Handbook, Crews lists 11 kinds of
“signals of transition” that “indicate that the previous statement
will be expanded, supported, or qualified in some way”: Con-
sequence, likeness, contrast, amplification, example, concession,
insistence, sequence, restatement, recapitulation, and time or place
[14, p.113].

In my material, I have found 10 transitional devices, greasing the
movement of linear texts.

1. Chronology (“later”).

2. Reversed chronology (“before this™).

3. From particular to general (metonymy).

4. From the general to the particular (example).

5. Causality (from cause to consequence).

6. Reversed causality (from consequence to cause).
7. Similarity.

8. Contrast.

9. Movement in space.

10. Logic (premises and conclusions).

These are significations of semantic relations, they spell out the
relations between sememes. I found these 10 devices in both print
and television. The TV documentaries analysed have even more
transitional effects at its disposal. Television films can employ at
least five systems of signification (tracks) simultaneously: images,
text, spoken language, other sounds, and music. Not only can dif-
ferent transitional relations be used simultaneously in different
tracks, but they may also be asynchronous. A cut in one track is less
disruptive if one of the other tracks continues. This is a common
editing practice, found in a lot of instances in the films. Other edit-
ing practices achieve similar effects, such as continuity in space
and movement between shots, and dissolves between similar-look-
ing objects, a sign relation that is unique to filmic media (Figure

1).

We kind find reasons for the use of these transitions in different
semiotic theories. Both Umberto Eco [16] and Halliday [19] point
to the need for predictability in communication. The addressee

oy AN R A
Figure 1. Asteroid film: A dissolve between the result of a
gunshot into sand (left) and Meteor Crater in Arizona (right)
demonstrates the similarities.
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needs to be able to guess fairly accurately what will be said next
in order to comprehend easily. It follows that a rupture in a text,
a change of topic, will be felt less abrupt if the author makes an
effort to spell out how the new topic relates to what came before.
This semiotic of transition, based on relations between sememes,
on similarity between signifiers, and on breaking at different points
in different semiotic systems, is a gloss effacing a well-known fact:
Although the sequence of a text’s parts is determined (e.g., by nar-
rative or argument), the sequence is only one of a large— perhaps
unlimited —number of equally possible sequences.

The ten transitions listed above can be found in all of the articles
and films analysed, regardless of their organisation (chronology,
geography, or classification) or dominant text-type (narrative,
description, exposition). As noted, all but one of the articles and
films are dominantly narrative, and this powerful device has its
own ways of uniting a line.

3.1.2 Narrative Ties

Roland Barthes wrote about linearity in S/Z. His analysis concludes
that linearity is dictated not by chronology as such, but by the
sequence of actions, and the control of knowledge in the discourse,
what he named the hermeneutic code.

The five codes mentioned, frequently heard simultane-
ously, in fact endow the text with a kind of plural qual-
ity (the text is actually polyphonic), but of the five
codes, only three establish permutable, reversible con-
nections, outside the constraint of time (the semic, cul-
tural, and symbolic codes); the other two impose their
terms according to an irreversible order (the hermeneu-
tic and proairetic codes). The classic text, therefore, is
actually tabular (and not linear), but its tabularity is vec-
torized, it follows a logico-temporal order. It is a multi-
valent but incompletely reversible system. [4, p. 30]

These codes are distributed all over the text, and give coherence
to the storyline as a whole. Barthes’s five codes were formulated
to fit a piece of classical narrative fiction, and not factual texts,
whether narrative, argumentative, descriptive or expository. Thus,
they may not fit our material exactly, but I believe they do help us
understand how the narrative texts succeed in establishing a story-
line that keeps the interest of the reader.

For instance, Barthes put references to chronology as a subclass of
the cultural code, as references to a chronology is a way of lending
realism to a fictive story-world, an effet de réel [4, p. 273]. In docu-
mentary texts like ours, however, the chronology of events might
actually be an important part of the story conveyed. Furthermore,
not only giving fact or realism to the text, markers of chronology
are important in understanding how the parts of a discourse should
be pieced together into a story, as events can be told out of order. As
long as the reader can recognise an event’s time in relation to other
events, she can easily put it into its place in her internal map of the
story’s chronology. This does not come out in Barthes’s analyses,
as the texts he analyses are perfectly chronological in order.

The linear stories have long chains of actions spanning large por-
tions of and long periods of time as well as shorter ones. These
long over-arching chains of actions keep linear texts together in



one single line. In the Asteroids film, a running theme throughout
is geologist Eugene Shoemaker’s struggle to win acceptance for his
theories. Again and again, the film refers back to this theme, adding
a new link in the chain of events, bringing coherence to the film.

As seen in the quote above, Barthes believes that in addition to the
proairetic code, or the sequence of actions, the hermeneutic code
controls linearity in a text. The hermeneutic code is the control
of knowledge in the discourse. Knowledge of what has happened;
how and why it happened and with what consequences; when it
happened; and how it all ended. Posing an enigma at the start of a
story, and slowly releasing the answer keep the reader or viewer’s
interest. In the Midway film, we wonder until of the film whether
Ballard will actually find the sunken U.S.S. Yorktown, while the
narrator keeps returning to this question over and over.

3.2 Pockets of narrative

Both magazine articles and documentary films relay heavily on
citing small descriptive episodes, small pieces of narrative: a trip,
a visit and so forth.

Chatman [13] points out that narrative and description may be
found in texts that are dominantly argumentative or expository as
well as narrative or descriptive. This is certainly the case with our
material, where these episodes are found in all kinds of texts. We
will call them episodes as they usually are quite short, and may be
about a person we will not meet again. In both kinds of text, they
often stand as (metonymical) examples of a greater problem or a
repeated task; showing, not telling.

Usually, introducing a new episode makes the transition to a new
segment. The present episode is closed, by establishing an inter-
mediate closure, and in the films, the camera usually moves away.
Either it moves with a character’s view to a distant object, or it
tracks away from the scene and the character. A new time or place,
other persons are brought upon stage, usually signalled by a con-
ventional establishing shot or a shot of people arriving, while the
narrator’s voice anchors the pictures in time and place. This struc-
ture of arrival-scene—departure gives a special effect: For a film
about asteroids, comets and meteorites, Asteroids have a remark-
able number of shots of cars driving to places! The events in the
film Return to Midway are mostly taking place in one spot in the
North Pacific, but the editing achieves the same effect of intermedi-
ate closure by piecing together a cyclic movement from sea to air
to sea again. Return to Midway mobilises an impressive amount
of documentary footage from the 1942 battle. Each round in the
World War II air battles start with planes getting ready and taking
off, the camera being on the carrier ship’s deck. Then the planes
are filmed in the air, and bombs falling, the camera being on level
with the planes. As the bombs fall, the camera’s point of view shifts
to ground level, where the effect of the impacts is shown, as well
as planes crashing into the water. From sea to air and back to the
sea, the cycle is complete, and the episode is connected and well
rounded off visually.

We will return to these narrative devices when discussing narrative
in the Web sites, but first, we will look for nonlinearity.
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4. WITHOUT THE SEQUENCE

Many writers throughout history have related their trouble in orga-
nising their thoughts in a linear fashion. Gunnar Liestgl, for exam-
ple, finds examples of such laments in the philosophies of Plato,
Hegel, and Wittgenstein [29]. In the origins of hypertext we find a
similar voiced dissatisfaction with the linear organisation of alpha-
betic writing. When Vannevar Bush launches the influential idea
of the “memex” in his 1945 article “As We May Think”, it is a
library ordered by association, like the human mind, rather than
hierarchy. In this library, any record can be part of a number of
“trails”; the libraries have “a mesh of associational trails running
through them” [12]. In 1965, Theodore H. Nelson writes: “Let me
introduce the word ‘hypertext’ to mean a body of written or picto-
rial material interconnected in such a complex way that it could not
conveniently be presented or represented on paper.” And in a foot-
note he adds: “The criterion for this prefix (hyper) is the inability of
these objects to be comprised sensibly into linear media [...]”[32].
He reformulated it in 1974: “By ‘hypertext’ I mean non-sequential
writing. Ordinary writing is sequential [...]. But the structure of
ideas is not sequential. They tie together every which-way [33]".
In Tim Berners-Lee’s original World Wide Web sketch of 1989,
Bush’s argument is echoed: “[...] a ‘web’ of notes with links (like
references) between them is far more useful than a fixed hierarchi-
cal system [8]”.

Scholarly studies of different kinds of hypertext have stressed
hypertext’s opposition to linearity, using the terms nonlinearity or
multilinearity. Examples include Yankelovich, Meyrowitz and van
Dam’s “Reading and Writing the Electronic Book™ [39]; Landow
and Delaney’s “Hypertext, Hypermedia and Literary Studies” [28];
John Slatin’s “Reading Hypertext” [35], George P. Landow’s “The
Rhetoric of Hypermedia” [25], Hypertext [Landow, 1992 #23; as
well as Espen Aarseth’s “Nonlinearity and Literary Theory” and
the 9 other essays in Landow’s collection Hyper/Text/Theory [27].
Later, in Cybertext, Aarseth first replaces the term nonlinearity
with multicursality, and then includes multicursal texts in his more
nuanced concept of ergodic literature, literature where the user in
a reading “will have effectuated a semiotic sequence”, literature
where “nontrivial effort is required to allow the reader to traverse
the text”, an effort beyond simply reading and turning pages.

S. LINKING

The device that potentially gives hypertexts the power to go beyond
linearity is linking. I find it useful to discern between three kinds
of links, operating according to different logics: Navigation links,
presentation links, and relation links.

Navigation links are present on every page in a section of a site,
most often on top of the page or in a menu bar on the left. They
give the reader the ability to locate a part of the text through only
a few clicks, thus their name. Navigation links give an overview
of the whole hypertext by dividing it into categories. Hence, like
sememes in a semiotic code, their logic is positional: a reader will
deduce what probably is contained in a section not just by relating
the signifier of the link anchor to its usual signified, but by consid-
ering what other categories there are. A section contains what is not
in the other sections.
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Figure 2. Midway Web site. Presentation links at the bottom of
the screen, “file tab” navigation links at the top.

Presentation links are links used to display the next or previous
page of a part of the text, to start a movie, and other controls of
the display of the current text body. Typical presentation links are
the “next page” button on the bottom of a page, or the “read whole
story” links on the front page of a news site. They are similar to
page turns in a book: necessary to proceed in the text, but not for-
mative to the text’s structure. In most books, most pages can be
broken, if not at any place in the text, so at least a lot of places,
without altering the text. The Bible is the same, whether it is
printed on 800 or 1600 pages. Presentation links are essentially
linear; the link text could be “proceed” (Figure 2).

The third kind of link is the relation link, which is a jump to another
place in the hypertext that is related in some way or another to the
present page or paragraph. Their logic is that of association. If the
transitions we found in linear texts would have corresponding ways
of linking, they would be transition links. But:

There are no relation links in the Web sites analysed, only naviga-
tion links and presentation links. As one would suspect, similar (or
even identical) events, facts or information are treated in different
pages of a Web “feature”, but they are never directly linked to each
other. The Midway web may serve as an example:

4.2 Linearity in the Midway Web.
In the Midway Web, Navigation links are found on the top of every
page as “file tabs” (Figure. 2).

A lighter colour indicates the reader’s present location. The tabs
give access to the five main areas: Ballard, Briefing, Ships, Dis-
patches, and Findings. Readers are encouraged to read the areas
in this sequence, not only from the ordering of them from left
to right (or top to bottom on the first page), but also from links
between bottom-level pages. Starting in the Ballard area, and click-
ing “next” at the bottom of each page, one is taken in an unbroken
sequence through Ballard, Briefing, and Ships. We will call this the
“default” sequence.

Readers do have some other options. Each of the five areas are sub-
divided, the subdivisions being listed in a column at left, and the
lighter colour shows the location there as well. These navigation
links give the user the possibility to read at a front-page level, by
clicking the page-top tabs in any order, and to read at a skimming
level, by clicking the buttons on the left. To read the full story of
each subdivision, however, one has to read linearly, as the subsec-
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tions are further divided in to two or three pages each, with two
“back” and “next” links at the bottom. It is possible to read the
sequence of the first pages of each subsection backwards, but the
reader will have to work hard to comprehend, as many pages need
to be read in context of the preceding pages.

4.2 Description and Exposition in Web Media
If we as readers choose to follow the “default sequence” in the
Midway Web, we move through different textual modes. After a
question-and-answer interview in Ballard, a narrative starts: the
story of the Battle of Midway. It is mainly chronologically ordered,
and continues through 14 pages in Briefing and 4 pages in Ships.
Then, the narrative “motor” comes to a halt as we come to the “cat-
alogue card” section of Ships (Figure 3).

There are no more “next” links from this point on, but if we as read-
ers continue to visit the navigation tabs in left-to-right order (the
way we read in Western languages), we continue the chronologi-
cal order: We have read why the story is told (Ballard interview)
and the story of the Battle (Briefing and Ships), we continue with
the story of the search (Dispatches), and the results (Findings). But
when we state that the narrative motor stops in the Ships section,
we do not merely talk of an absence of presentation links. The
text is constructed in a completely different mode, it changes from
narrative to description only. As the four catalogue cards with the
ships are similar in content and layout, we are no more reading a
story; we are comparing ships on a common scale. Readers get into
a mode of research and comparison in this section; the hypertext
merely offers its contents and tools to organise them. The pages
are no longer organised to construct a sequence, but to present
data in even-sized chunks, that the reader may group and regroup
freely to gain overview. In the Findings section, the same effect
is obtained when underwater photographs of details on the ship-
wreck are available from a drawing of the whole (Figure 4). This
mode of standstill and comparison is equal to the illustrations Gun-
ther Kress and Theo van Leeuwen [24] call classificational fig-
ures, which “relate participants in a ‘kind of”’ relation, a taxonomy”
(p-81) and analytical figures, which “relate participants in terms of
a part-whole structure” (p.89). The illustration explaining the battle
of Midway in the magazine article combines both forms (fig 5).

To read such a map, graph, or illustration is to perform compari-
sons in one’s mind, according to the principle organising the signs,
whether classificational or analytical. The signs are distributed in a
space, their positions themselves becoming signs. But there are no
sequence the signs present them in, as signs in sentences and para-
graphs of written or spoken language or in film. The reader criss-
crosses over the text, reading the signifiers and their positions in a
searching pattern.

Our two Web examples consist of multiple pages, and do not, like
images, present an all-encompassing overview. The reading pro-
cess, however, resembles the reading of signs in a figure, essen-
tially nonlinear or multicursal. The material is divided into parts
that are comparable in scope and size, and each page is equally
available through a set of navigation links that provide overview
of the whole. We might say that these parts of Web sites are clas-
sificationally structured by navigation links.
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.Of the other two Web sites analysed, Asteroid makes use of a simi-
lar classificational link structure for its descriptive and expository
content. Information on asteroids, meteors and comets is divided
in equally structured pages, accessed from a list of links. In the
Volcano Web site, however, an exposition of different kinds of Vol-
canoes is strictly linear, its pages connected with “next” and “previ-
ous” presentation links. The taxonomy presented is not represented
either in a graphic overview or in the linking structure.

4.3 The Semiotics of Links

The structure of these sections gives the reader freedom to browse
at her own will, thanks to the way the pages are linked and the
way the links are signified. Links need to be doubly signified.
Firstly, as links need to be activated, their presence is be signified.
Link anchors can be parts of alphabetic texts, images, and parts of
images. Normal codes for links are underlining, a different colour,
or a different coloured background. Images can be signified as links
by a coloured border, or by placement on the page, e.g., in the mar-
gins or next to a short text describing another page. Some sites
make their own “icons”, images that signify the presence of a link.
A link can also be signified by a change when the cursor passes
over the link anchor, by changing the link anchor sign, or by a
change in the cursor symbol. I list these fairly obvious examples to
point the many different codes that enable us to understand where
the links are. Codes are not universally shared, few sites make
use of all these codes, and many examples can be found of Web
pages using a different colour or underlining to signify importance,
devices that in other codes signify links. Frustrated users click
on parts of text or images that they believe are links, before they
search for the actual links using the cursor as an index: if the cursor
symbol changes, the cursor is over a link.

Secondly, the destination of the link needs to be signified. Loading
a new page is always a disruption, and it might be a severe disrup-
tion, displaying a page belonging to a whole other context. Above,
we noted the need for addressees to form expectations of what will
be communicated. If the reader is to form any expectations of what
is to come when activating a link, the content of the destination
page must be signified. This is done differently for the different
kinds of links I have described. Presentation links does just have to
signify that they are presentation links. They would typically read:
“next”, “previous”, “read full story”, “play video”, or be a right-
pointing arrow at the bottom of the page. The destination is thus
implied: more of what the reader has already started. Placing links
as navigation links, normally in the margins of the page, and often
as a list of the particular Web site’s sections, also signifies the page
that will be loaded: the first page of the section indicated by the
link. For relation links, there exist few such codes. Unless the link
is within a sentence describing another page, a casual reader most
often have a hard time guessing on which page he will land. Local
codes exist in some sites. Most surfers know that when a name is
linked, in some sites you can expect the link to bring you to the
person’s homepage or biography. Other sites use a code where a
linked name can activate the user’s e-mail client to open a new
message to the person mentioned. In the Volcano Web, all links in
the text open images in a small window. It takes a little reading to
discover this local code. The link anchors are general words that in
other sites would be relation links, opening other pages of text, so
before the reader discover this local code, she might be surprised,
even disappointed, that she is never taken anywhere else.



4.4 Multicursal Narrative

Of the three Web sites, only the Midway Web contains narrative.
This is a marked difference from the films and articles, where nar-
rative was the main text-type. Even the Asteroids article, mainly
expository in mode, enlivens the discourse with several narrative
episodes. In the Midway Web, we find no episodes. The narrative in
the Briefing section tells the story of the Battle of Midway in strict
chronology with no achronies, keeping a distant perspective to the
events throughout.

We noted in the linear media that coherence was kept by distribut-
ing long chains of actions over the whole of the story. Also in this
respect, the Web media analysed were simpler than print and video.
Chains of actions are short, most often kept within a single page.

We have seen that the Briefing section of the Midway Web in places
is more linear than a book: some pages in the Web are only acces-
sible at the bottom of the preceding page, a traditional book can
be opened on any page. Still, the subsections, collections of two to
three pages may be accessed in any order. In the Dispatches sec-
tion of the Midway Web, a story is told through 27 letters from a
reporter. The 27 letters may be accessed in any order. This makes
multicursal narrative a possibility.

4.2.1 Enigmas

In the literary hypertext tradition from Michael Joyce’s afternoon
[23] onwards, the story is hidden within a labyrinth of links and
nodes. Mainstream Web sites of the 1990’ies are very different
from this paradigm. They typically make any page easily acces-
sible from any page with sets of navigation links. In such open-
access hypertexts, narration must be different. If any paragraph is
easily available at any time, how can the discourse control the read-
er’s knowledge any more? In a detective novel, we can always peek
at the ending, but that is normally considered to be cheating. How-
ever, in an open hypertext, the outcome is an equally valid choice.
Where the Midway film keeps the viewer wondering throughout
the film whether Ballard will find the sunken U.S.S. Yorktown, the
Web feature with the same title starts with the solution: “Robert
Ballard (...) found the Yorktown on May 19, 1998.”

This is not unique to the Web, however. National Geographic Mag-
azine articles routinely start out with stating the outcome. A story
always starts with a two-page spread containing a picture that sums
up the main theme of the story, with the title and a lead paragraph
printed onto it. The lead paragraph sums up the whole story. In
the Midway article, the opening picture was an underwater photo
of U.S.S. Yorktown, effectively disclosing that Ballard’s expedition
was successful.

This similarity between the Magazine and the Web sites can be
explained by the fact that both are designed to be browsed. Many
readers of National Geographic Magazine report that they tend to
flip through the pages, looking at the gorgeous photographs, read-
ing a few captions, and then, maybe, starting to read an article.

Where the narrative films keep the outcome secret, magazines and
webs create interest by doing the opposite: by stating what has hap-
pened. It may be due to the media’s different means of communica-
tion. Television films can hook the viewer by dramatic pictures in
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the opening without revealing the outcome. With text, it is easier
to create the drama by stating the result. Print and Web articles
rely on the principle of news articles, where the first paragraph
summarises the whole story. This “inverted pyramid” principle of
writing creates interest by insisting on the news value of what is
to come. Further on, pockets of mini-narrative keep the interest:
smaller enigmas, focalisations, and episodes. But also by the “how”
enigma: If the outcome is disclosed: “The king died”, one’s auto-
matic reply is “how?” And the answer to that can be infinitely
detailed.

4.2.2 Collapsible narratives

The structuralistic strand of narrative theory from Propp [34]
onwards focused their attention on the essential functions of narra-
tive; turning points in the story, enabling some courses of action
and excluding others. A part of this tradition is the search for mini-
mal or universal narratives, enabled by the obvious fact that stories
can be summarised. And when we summarise, we reduce stories
to the functions of causality, causes and consequences, leaving out
details that are not necessary for the understanding of the story line.
When further summarising, we must leave out entire intermediate
causal chains of events. It is exactly this aspect of narrative Gen-
ette is addressing, when he is able to reduce Proust’s massive
7-volume Recherché du temps perdu into one sentence: “Marcel
becomes a writer” [18, p. 30]. At the other extreme, any narrative
can be fleshed out with more descriptive detail, as Barthes repeat-
edly points out [5, p. 108]; [6, p. 146]; [7, p. 82]. There probably
is a limit to how short a narrative can be. Where the limit is is dis-
puted, but a few words will probably suffice. At the other extreme,
any narrative can be infinitely long. Any narration must find its
place between the two extremes, choosing which whole sequences
of actions to include, and which to exclude, but also choosing the
number of details, the number of parts in each chain. In the Maga-
zine article on Midway, we learn that a mini-submarine used in the
search broke four times before it found the sunken Yorktown. In the
film, only the second of these breakdowns is mentioned. A second
example: In the article, the sonar searches are briefly mentioned, in
the Web site, this slow and careful process is described in detail.
The choice of such details is an important aspect of narration. How-
ever, we may strongly suspect most readers would never read the
page on sonar searches in the Midway web, if they ever saw it. In
an open-access hypertext, it depends on the reader’s choices how
many actions or events in a story she reads. Still, the story is the
same, due to narrative’s collapsible nature.
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4.2. Opaque linking

The Dispatches section in Midway Web contains 27 letters from a
journalist who was part of the team that searched for the downed
ships. The reports were posted on the Web server as they arrived
from the journalist, giving a daily update as the expedition pro-
gressed (Figure 6).

Now they are available in this archive. On every page in the sec-
tion, all 27 letters are available from a list in the left-hand column
of the dates the letters were posted. Apparently, this is total mul-
ticursality. However, there is little hope of guessing what is con-
tained on a page before arriving upon it. The link to each dispatch
is signified by the date of the destination page, arguably the least
telling aspect of the dispatch. To know what happened on that day,
the reader has to browse it to know what the page contains. The
discovery of the sunken ship, the climax of the story, happened on
22nd day, and is not marked differently from the others. A narra-
tive is hidden behind the 27 links, but the reader has to navigate
in them blindfolded. As we will see, the section could have given
the reader overview and control of the narrative, but that would
have required better signification of the destination pages. Reading
in sequence, from the first day through the 27th is the only way to
read Dispatches and be able to predict what you will find on the
next page.

5. MULTICURSALITY?

We start to see that the dream of hypertext as a new, multicursal
form of writing hardly is realised in our Web sites. The Volcano
and Midway Webs have chains of pages linked after each other
with presentation links. Although navigation links are provided,
the reader’s ability to control the sequence is obscured by a lack of
signs of what is at the other end of the links.

Still, the writing is less fluid than the writing in the magazine
articles or the editing of the television films. The ten transitional
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devices listed earlier are not found in the Web sites. Few attempts
are made to bridge the gaps between pages and sections.

Video editing gives many possibilities of fluent sequences. How-
ever, in the Web sites, video is only used as a bonus, an asset to
attract readers to the text. Short video clips are placed in the open-
ings or ends of the chains of pages, not really related to the written
text.

What we have called classificational link structure is the only
device we have found where the label nonlinear seems fitting.
Interestingly enough, the Web site that makes most use of it, the
Asteroid Web, puts it within a strictly linear discourse. The Asteroid
Web is a game in three parts. The first part is an introduction where
the user goes through a series of pages where she gets an assign-
ment: to identify what hit the earth in four cases of impact. The
middle section has a classificational link structure, the four cases
are identical in design, and are all linked to a library of different
kinds of impact. (fig. 7) Sequence makes no difference in this part.
When the right answer is found in all four cases, the third section
opens, a series of congratulatory pages culminating in a short video
clip. Multicursality is kept within a linear framework.

6. BEGINNINGS

Whether linear or multicursal, a feature in a mass medium invite
readers to spend some time with them. This makes the opening a
crucial point. The beginning should catch the reader’s interest and
encourage her to engage in the discourse.

In our material, there are media-specific differences in openings.
Magazine articles open with a two-page picture with the title and
an introductory paragraph printed onto it. The picture captures the
theme of the story, especially when read together with the para-
graph. Anchoring the picture in time and place, the introductory
paragraph gives a summary of the theme of the article as well, and
in the two more narrative stories, this is done by giving away the
outcome at the very beginning. Then, overleaf, the articles move
into an episode in an in medias res kind of opening.

We have seen that the film keeps this secret to itself until the end.
Instead, the films all open with a prelude that focuses on what
Barthes called the symbolic area, the main contradictions to be
mediated. Tightly edited, the preludes contains many short shots,
focusing on dramatic documentary pictures that encapsulate the
conflict and drama of the story (the dangers of meteorites, the force
of volcanoes, the horrors of war), but not the outcome. After about
a minute, the National Geographic Television vignette is inserted,
and a new introduction follows. In this introduction, the main char-
acters are introduced, as the camera (and we as spectators) arrives
on the scene by air, by boat or on foot.

The Web features focus neither on setting or basic conflict, but on
the navigation and segmenting of the webs. They all open a “splash
screen”, a poster (or cover)-like page with the feature’s title, maybe
an illustration, and only one link, to what we will call the first page.
This first page warrants a promise of content to come, and the user
is urged to explore. It does little do entice the reader into the story,
it just states that it is there, and which parts it has.



7. ENDINGS

Does a hypertext end? Yes and no, the theorists answer. Not in
the same way as classic narratives end, closing off every single
thread. Maybe, still, as we may have had all our questions, assump-
tions and expectations answered, although we have not read all the
pages, is the answer of J. Yellowlees Douglas and Terence Harpold
after analysing Michael Joyce’s Afternoon [15, 20]. In Hypertext,
George P. Landow states that “Readers cannot only choose differ-
ent points of ending, they can also continue to add to the text, to
extend it, to make it more than it was when they began to read”
(58). If any of us has abandoned a book halfway through, or com-
mented upon someone else’s work, we might ask what is new about
hypertext in these respects. But it is certainly true that as long as
a hypertext does not have a single line, it cannot have a single
ending. One of our Web features, Asteroids, does have a single line,
and an ending. The other two not. In Volcano Web, and in parts
of Midway, we have good enough overview of the text to realise
that we have read all the pages. This is still not establishing ending
like the documentary films and articles in our sample do. They all
round off by pointing to the symbolic area, the larger perspective,
the never resolved conflicts: the horrors of war, Volcanoes being
constructive as well as destructive, the danger of meteorite impact
being minute but having enormous possible consequences.

8. CONCLUSION

This analysis of multicursality in popular Web non-fiction showed
that they are a lot more linear than one would suspect from a read-
ing of hypertext theory. They are in fact authored as linear texts,
except for sections describing objects. At the same time, they are
a lot less fluent texts than magazine articles or broadcast docu-
mentaries. In our sample, the Web sites are a bit like small librar-
ies, collections of descriptive texts, hierarchically organised, badly
cross-referenced. The rhetorical convergence, far from resulting in
a melange of advanced techniques form writing or film, has instead
given collections of different kinds of text, with a strong emphasis
on navigational links.

The analysis of these texts is not finished. Relations between image
and language in the different media is not yet addressed, a grave
omission when we consider the pride the National Geographic
Society has in its photographs. This paper has also omitted many
narratological issues that could have been addressed, such as focal-
isation and the interplay of time-planes. What I hope is that the
paper has demonstrated that analytical tools derived from semiotics
and narratology can heighten our understanding of how Web sites
function as texts.

ACKNOWLEDGEMENTS

During this work, I have benefited from discussions with Espen
Aarseth, Arild Fetveit, Gunnar Liestgl, Bjgrn-Helge Mevik, Elli
Mylonas, and Tanja Storsul. The US-Norway Fulbright Foundation
and the Norwegian Research Council supported this research.

WORKS CITED

1. Asteroids: Deadly Impact. National Geographic Society,
1997.http://www.nationalgeographic.com/asteroids/
index.html. Accessed February 14, 2001.

17

10.

11.

12.

13.

14.

15.

16.

18.

Aarseth, E.J., Cybertext: Perspectives on Ergodic Litera-
ture. Baltimore: Johns Hopkins University Press, 1997.

Allen, T.B., “Ghosts and Survivors: Return to the Battle
of Midway”, National Geographic Magazine, Vol. 195,
no. 4, (April, 1999), pp.80-103.

Barthes, R., S/Z. Trans. Richard Miller (Trans. of S/Z.
Paris: Seuil, 1970). Oxford: Blackwell, 1993.

Barthes, R., The Sequence of Actions, in The Semiotic
Challenge. U of California P: Berkeley. 1994, pp.
136-148.

Barthes, R., Textual Analysis of a Tale by Edgar Allan
Poe, in The Semiotic Challenge. U of California P:
Berkeley. 1994, pp. 261-293.

Barthes, R., Wrestling with the Angel: Textual Analysis
of Genesis 32:23-33, in The Semiotic Challenge. U of
California P: Berkeley. 1994, pp. 95-135.

Berners-Lee, T., Information Management: A Proposal.
World Wide Web Consortium, 1989.

Bolter, J.D., Writing Space: The Computer, Hypertext,
and the History of Writing. Hillsdale, New Jersey: Erl-
baum, 1991.

Bolter, J.D. and R. Grusin, Remediation: Understanding
New Media. Cambridge, Massachusetts: MIT Press,
1999.

Breger, B. and P. Schnall, The Battle for Midway. Tele-
vision Documentary, National Geographic Television,
1998.

Bush, V., As We May Think. Atlantic Monthly, 1945(176):
pp- 101-8.

Chatman, S., Coming to Terms: The Rhetoric of Narra-
tive in Fiction and Film. Ithaca: Cornell U P, 1990.

Crews, F.C., The Random House Handbook. New York:
Random House, 1980.

Douglas, J.Y., ‘How do I Stop This Thing?’: Closure and
Indeterminacy in Interactive Narratives, in Hyper/Text/
Theory, G.P. Landow, Editor. Johns Hopkins University
Press: Baltimore, 1994. pp. 159-188.

Eco, U., A Theory of Semiotics. Bloomington: Indiana
University Press, 1976.

Freese, J.H., Rhetoric, in Aristotle in 23 Volumes. Har-
vard University Press: Cambridge, 1926.

Genette, G., Narrative Discourse. Trans. Jane E. Lewin
(Trans. of Discour du récit. Figures III. Paris:Seuil,
1972). Ithaca: Cornell University Press, 1980.



19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Halliday, M.A.K. and R. Hasan, Language, Context and
Text: Aspects of Language in a Social-Semiotic Per-
spective. Language Education, ed. F. Christie. Oxford:
Oxford University Press, 1989.

Harpold, T., Conclusions, in Hyper/Text/Theory, G.P.
Landow, Editor. Johns Hopkins University Press: Balti-
more, 1994. pp. 189-222.

Heasley, M., et al, Return to Midway.
nationalgeographic.com, 1998. http://
www.nationalgeographic.com/midway/index.html.
Accessed February 14, 2001.

Heasley, M., et al., FALLOUT: Eye on the Volcano.
National ~ Geographic Interactive, 1998.  http://
www.nationalgeographic.com/volcanoes/index.html.
Accessed January 14, 2001.

Joyce, M., afternoon, a story. Cambridge: Eastgate Sys-
tems, 1987.

Kress, G. and T.v. Leeuwen, Reading Images: The Gram-
mar of Visual Design. New York: Routledge, 1996.

Landow, G.P., The Rhetoric of Hypermedia: Some Rules
for Authors, in Hypermedia and Literary Studies, P. Del-
aney and G.P. Landow, Editors. MIT P: Cambridge,
1991. pp. 81-103.

Landow, G.P., Hypertext: The Convergence of Contem-
porary Critical Theory and Technology. Baltimore: Johns
Hopkins University Press, 1992.

Landow, G.P., ed. Hyper/Text/Theory. . Johns Hopkins
University Press: Baltimore, 1994.

Landow, G.P. and P. Delany, Hypertext, Hypermedia and
Literary Studies: The State of the Art, in Hypermedia and
Literary Studies, P. Delaney and G.P. Landow, Editors.
MIT P: Cambridge, 1991. pp. 3-50.

Liestgl, G., Wittgenstein, Genette, and the Reader’s Nar-
rative in Hypertext, in Hyper/Text/Theory, G.P. Landow,

18

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Editor. Johns Hopkins University Press: Baltimore,
1994.

Manovich, L., The Language of New Media. Cambridge:
MIT P, 2001.

McEvoy, M., Violent Volcano. National Geographic Tele-
vision, 1998.

Nelson, T.H. A File Structure for the Complex, the
Changing, and the Indeterminate. in 20th National Con-
ference Proceedings. 1965. New York: Association for
Computing Machinery.

Nelson, T.H., Computer Lib/Dream Machines. Revised
Microsoft ed. Redmond: Tempus, 1987.

Propp, V.J., Morphology of the Folktale. Trans. Lau-
rence Scott (Trans. of Morfologija skazki. Leningrad:
1928). Bloomington: Indiana University Research Center
in Anthropology, 1958.

Slatin, J., Reading Hypertext: Order and Coherence in
a New Medium, in Hypermedia and Literary Studies, P.
Delaney and G.P. Landow, Editors. MIT P: Cambridge,
1991. pp. 153-169.

Weaver, K.F., Meteorites--Invaders from Space, National
Geographic Magazine, Vol. 190, no. 3, (September,
1986), pp.390-418.

Weinreich, E., Asteroids: Deadly Impact. Televison pro-
gram, National Geographic Television, 1997.

Williams, A.R., Under the Volcano: Montserrat, National
Geographic Magazine, Vol. 192, no. 1, (July, 1997),
pp-58-75.

Yankelovich, N., N. Meyrowitz, and A.v. Dam, Reading
and Writing the Electronic Book, in Hypermedia and Lit-
erary Studies, P. Delaney and G.P. Landow, Editors. MIT
P: Cambridge, 1991. pp. 53-79.



PhotoGlas

Ramesh Srinivasan Roderick Ferguson Befekadu Ayenew
MIT Media Laboratory MIT Media Laboratory MIT Media Laboratory
20 Ames St., Room E15 - 020d 20 Ames St., Room E15 - 020d 20 Ames St., Room E15 — 020d
Cambridge, MA 02139, USA Cambridge, MA 02139, USA Cambridge, MA 02139, USA
+1-617 — 253 - 5108 +1 - 617 — 253 - 5108 +1-617 — 253 - 5108
ramesh@media.mit.edu roderick@mit.edu befekadu@mit.edu
ABSTRACT of codification for visual phenomeha
In this paper we describe PhotoGlas, a visual browser for news. perceptual level: the level at which visual phenomena become
PhotoGlas uses aweb crawler to retrieve photographs from a perceptually meaningful;

number of pre-determined international-news web sites. The
system then categorizes the imagesit retrieves based on
keywords extracted from the article in which they are found. The

diegetic level: the means by which these phenomena are
represented in two-dimensional space;

images are presented as a montage that refl ects a news topic. We Ci nemati.c Ievell: image compositions and their placement into an
describe the process by which categorization occurs and explore expressive artifact space;

the potential of this system to present meaningful juxtapositions connotative level: the level of metaphorical, analogical and
of news events to users. associative meanings objects may have;

subtextual level: the specialized meanings of signifiers.

Keywords
Montage, juxtaposition, visual browser, semiology, visua model

building, photograph, news, categorization We believe that a key to unlocking the semiology of the Web is

the development of systems that begin to represent symbols on
both a diegetic and cinematic level based on the connotative and
1. INTRODUCTION subtextual criteria of the information context around the
Writing in 1964, Barthes declared that “semiology aims to take photograph. This is particularly important because the diegetic
in any system of signs, whatever their substance and limitSirole of an individual photograph as an expressive form is
photographs, gestures, musical sounds, objects, and the compleaintained along with its enhancement as a bridge to the
associations of all of these, which form the content of ritual, information and Concepts behind it (Connotative). This can
convention or public entertainment: these constitute, if not catalyze the development of systems that can start to represent
languages, at least systems of significatioh.For Barthes,  the semantics, personalities, and meanings behind virtual events.
language was cross-functional. In other words, it is determined
by a set of complex connections between objects and other formsyjith the expansion of information available on the Web, there
of expression, and that correspondingly meaning could behas not been a corresponding development of a structure by
decoded by a system of connections that respond and interacfyhich the common ideas and topics among them can be
with forms that are independent entities themselves. effectively integrated. Specifically, in the area of news, while the
This idea is confirmed by semiology, which states that Presence of grassroots and international media has escalated on
codification is the formation of organized connections or relations the Web, a thorough browsing of any single topic remains
with other forms by which matter or energy are Organized. relatively difficult. There is no single place where one can find
Semiology, then, is a relational process of codification by which an exhaustive representation of all the perspectives, side-stories,
networks of relationships develop to transform energy into @and information related to a particular news topic. For example,
concrete information. While the domain of semiology is large, we while the Palestinian perspective toward recent confrontations in
focus on visual symbols. First, we introduce Lindley’s hierarchy the Middle East can be found at the Electronic Intifada web site
a contrasting Israeli perspective can be found at the Israeli
Defense Force’s web siteWe hypothesize, however, that a
juxtaposition of the two articles could serve as a symbol that tells
a more complete story.
The belief that such juxtapositions are useful is based on the
arguments made by theorists such as Manovich, in his
First published at COSIGN-2001, “Languages of New Media.” Manovich argues that such uses of
10-12 September 2001, CW I, symbolism will drive thg media of the future. He describes this
movement as compositing:
The Netherlands.
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The computer era introduces a different paradigm: This (based on previous knowledge and the appearance of the

paradigm is concerned not only with time but space. . .Thus, in photographs) of the factors behind the choice and relative
order to qualify as an example of montage, a new media object distances of the photographs displayed; and (4) model
should fulfill two conditions: the juxtapositions of elements construction: generalization of causal models that explain the
should follow a particular system; and these juxtapositions numerous conditions (time, setting, relationship between actors,
should play a key rolein how the work establishes its meaning. . etc.) that have made the photographs a reality.

.The borders between different worlds do not have to be erased, Visual model building has motivated the designPbbtoGlas.

the individual layers can retain their separate identity rather We hypothesize that providing users with a juxtaposition of
than being merged into a single space; the different worlds can topically-related photographs will engage them in processes
clash semantically rather than forma single universe.’ similar to those described by Smith. Through montage, users
Manovich uses the terms juxtaposition and montage. We invoke make comparisons between the setting, actors, emotions, and
these forms as appropriate symbols for representing news on the actions. These comparisons are used to discover links and
web. Our definitions of these terms are as follows: common elements. It is from this perspective that Smith's final

step, model construction, can occur. The commonalities and
discrepancies that a user has perceived among the photographs
montage: an image made by the juxtaposition of photographs.® lead the user to construct a story that captures the entirety of a
news event.

juxtaposition: positioning objects close together;

We refer to juxtaposition as a description of form, and refer to
montage as the process of combining photographs. We believe

that the application of montage to the photographs found on such 3. PRIOR WORK
disparate news web sites as the Electronic Intifada and the Isragli
Defense Force can serve as an engaging and thought-provoking
introduction to complex events in the news. Jean Luc Godard, the
new-wave filmmaker, referred to the world as a “vague and
complicated system that we are all continually entering and
watching.” Montage would integrate space, through its

There have been other significant efforts in the use of montage
for interactive storytelling that inform this effort. Murtaugh's
ConTour system interactively suggests movies and pictures
based on a user's choices of how the story should proceed.
ConTour provides the user with the power to make these
decisions by suggesting certain keywords based on the user's

juxtaposition of photographs that were previously separated from Er:g\\;ilg:itncdhmiifjrleggisr: tk'}‘:yswoigrsn ' :rdeat: tur_rllohrn:(segbltg the
one another, and time, by representing these juxtapositions p yS 2seTou

dynamically, as the photographs that constitute them change withtO categorize its media ijects with k.eywords'throggh an analy5|s
the flow of news. of what the context behind these objects, while still empowering
the user to determine the story received. TsarkiNar'th End
PhotoGlas, a web browser for news photographs, is our first Chronicles project’ (based on Boston's North End neighborhood)
attempt at building such a system. Our goal in this project is togenerates a number of potential story playouts using movie clips,
categorize photographs retrieved in real-time from a multitude of then lets the user decide between three playouts that the system

news-related web sites and in turn present these photographs iRas decided are best for the story the user has experienced thus

meaningful juxtapositions for users. far. These playouts are juxtaposed with the movie clip currently
playing to inform the user of the related branches his or her
2. VISUAL MODEL BUILDING experience could follow. Together, this montage presents a

An important subgoal of thehotoGlas project isto create a tool  picture of the user's immediate story environment.

for encouraging critical thinking and reflection among its users.

We believe this can happen through the process of visual mode|4' CATEGORIZATION

building. (Smith defines visual model building as the use of We have constructed a simple web crawler to periodically check
photography to construct a theory related to the information it a number of pre-determined international-news web sites. Our
conveys) crawler integrates, for example, the photographs it retrieves from
a range of web sites that includibe People’s Daily Newsom

Smith’s Animal Landlord project tests the ability of nature films . :
to engage students in the development of reflective models thatl1ng, China, The BBC NewsThe MOSCO"‘.’ Daily !\Iev,vamong
others. We believe that combining these international news

qualitatively describe the behaviors they observe. The results id h | th inclusi
were contrasted with text-based (textbook) traditional learning SCUrces provides PhotoGlaswith a more inclusive base from
which it can depict news. We decided to build our own web

methods. The experimenter concludes: . ;
P crawler rather than use one publicly available because we wanted

Visual events are rich with opportunities for students to pose to optimize it for the domain of news websites, which often
questions and reflect on behaviors and processes. . . Asa resullt, exhibit common patterns such as the format by which they
imagery establishes a context for problem solving, for present information. We constructed our crawler to account for
generalizing explanations from pictorial evidence® the differences and intricacies between specific sites as well. For

Smith describes the visual model building process in four major &ample, the crawler can recognize a photograph and its caption
steps: (1) decomposition: identification of actors and in general @ €Xisting in separate tables on the BBC site, while expecting
central personalities/subcpaments of the presented photograph; them to be placed together on The People’s Daily Nevste.

(2) comparison: looking for similarities and differences between The web crawler is programmed to capture the associated caption
any given photograph and the others present in the film (or in ourand headline of an article in which a photograph is contained,
own conceptions/visual models); (3) linkage conjecture: analysesalong with the photograph itself. It is from this text that
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PhotoGlas is able to extract keywords that are used to categorize To do the actual categorization, we pre-assembled a list of
a given photograph. keywords associated with each topic. This was done using
WordNet®’, an on-line lexical reference system whose design is
inspired by current psycholinguistic theories of human lexical
memory. English nouns, verbs, adjectives and adverbs are
organized into synonym sets, each representing one underlying
lexical concept. For each of our topics we have assembled a set
of WordNet-derived synonym and descriptive keywords.

We make two refinements to the keyword list before initiating
the categorization process. First, we have implemented a stoplist.
(Stoplists contain words that are structurad and inherently
provide little meaning to a given text.) We are using a pre-
defined stoplist that was statistically generated from a Time
Magazine corpus to filter our keywords". We have taken this
abbreviated set of keywords and applied a simple Porter To make the assignments between photograph text-derived
stemmer™ to convert words with the same morphological form keywords and topic-derived keywords, we implemented a simple
into the same “stem.” For example, “aviator,” “aviating,” and matching algorithm.

“aviation” can be converted into “aviaf."These two steps are  £qor each photograph in the database, le; be the set of

illustrated in Figure 1. keywords associated with the photograph. For each fofsitT;
be the list of keywords associated with the tofbotoGlas
calculates the correspondence between each photograph and topic

Photograph . .
Caption and StoplList Porter using the ratioR;.
Headline > Filter > Stemmer Rj = (K, n T)/T, , whereK, n T, refers to matching keywords
Text | found in the intersection of the two sets.
% * The correlation between a photograph and each of the 16 topics
. Keyword is expressed through an array of these ratios. We sort these
Web . arrays based on descending ratio values. The greatest ratio
Crawl Lists determines the topic to which a photograph is assigned. In the
rawier case of a tie, we assign the photograph to multiple topics.
We were interested in expressing relationships between topics as
Figure 1. Flowchart detailing pre-categorization well. With this motivation, we asked a number of prospective
requir ements users to try to express which topics listed in Figure 2 were most

similar to each other. Our matrix of inter-topic similarities,
detailed in Figure 3, is a result of this study.
Having isolated relevant information associated with a given

photograph, we then classify each photograph into a specific
topic. The topics we have chosen are listed in Figure 2. Topic Related Topic

War Nationalism, Religion, Terrorism
Topics Terrorism Nationalism, Religion, Jugtice/Police, War
War Poverty Discrimination/I nequality,

i Nature/Environment, Medicine

Terrorism — -

Medicine Technology, BusinesyIndustry,
Poverty Nature/Environment
Medicine Business/I ndustry Technology, Justice/Police, Medicine,
Businessndusry Nature/Environment
Jugice/Police Justice/Police Bus ness/Indugtry,

_ _ Discriminatiorn/I nequality, Palitics,
Entertainment/Media Entertainment/Media
Nationalism/Patriotism Entertainment/Media Business/Industry, Technology, Politics
Technology Nationalism/Patriotism Government/L eadership, Politics,
Women/Feminism Discrimination/I nequality, War
Religion Technology Busness/Industry, Medicine,

Entertainment/Media
Politics — PR -
i Women/Feminism Discrimination/Inequality,
Government/L eadership Nationalism/Patriotism, Medicine
Discrimination/l nequality Religion Nationalism/Patriotism, War, Palitics,
Nature/Environment Terrorism
Palitics Government/L eadership, Justice/Palice,
Discrimination/I nequality, War
Figure 2. Topics chosen for categorization Government/L eadership Nationalism/Patriotism, Justice/Police,
Politics, Discriminatiorn/I nequality
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Justice/Police, Politics
Government/L eadership,
Women/Feminism, Poverty

Discrimination/I nequality

Nature/Environment Business/Industry, War, Technology,

Politics

Figure 3. Inter-topic similarity ontology

5. INTERFACE

The PhotoGlas interface presents four topically-related spheres,
a central one orbited by three satellites. Each sphere contains an
identifying label for its topic. Photographs within each topic
cluster are presented as a projection across the surface of a
sphere. The shape of a sphere was chosen for its globe-like form.
(We hope to remind users that when they are browsing in
PhotoGlas, they are interacting with the world globally.)
Selecting an individua photograph on any of the spheres tekes
the user to the web page from which that photograph was
extracted. An example of the interface is displayed in Figure 4.

Figure4. A screenshot of the PhotoGlas inter face

The central sphere reflects the focus topic chosen by the user
while the three spheres in the periphery reflect topics the system
has identified as related to the focus. This identification is based
on a hand-crafted ontology of topic similarities that we have
created. The interface does constrain this ontology, asit allows a
maximum of three satellite spheres to be displayed at once. We
are investigating alternate interface forms that can better capture
inter-topic relationships.

Selecting a satellite sphere causes that sphere to move to the
center and for it to be surrounded by new satellites. This

provides a means for the users to navigate the topic space and

refine their browsing interests. For example, if the topic “war”
shows photographs that do not quite reflect a user’s interests but
is still related to what he or she has conceptualized, the
peripheral topics of “nationalism” or “terrorism” might suffice.

6. IMPROVEMENTS

What we have accomplished thus far only reflects our initial
efforts to build an effective visual browser. There are a number
of ways in which we plan to impro®hotoGlas:

* The assignment of photographs to “relevant” topics is
fundamental t&*hotoGlas. It is important that the topic
areas we choose are indeed what users find most
relevant, and that the photographs assigned are
reflections of the topic. There has been significant
research done on news ontologies and what users
globally find newsworthy. We hope to define topics
based on these results rather than just our intuitions.

» The decision to assign a photograph to a single topic
merely because its ratio was highest may be
shortsighted. We suspect that a photograph can
potentially evoke a number of different topics and
perspectives. We will to investigate the idea of linking
photographs retrieved not only to multiple categories
but also perhaps directly to each other. This could be
achieved by using matches between the keywords
themselves.

* Instead of creating groupings solely based around
topics, groups can also derive from a specific keyword
from a particular photograph. The choice of keyword
could then generate another group of photographs,
creating a juxtaposition of photographs that can
represent a particular news keyword.

 We would like to develop a more rigorous means of
connecting the components of our topical ontology. We
plan to design an experiment to reveal which topics are
indeed “closer” to others.

* Finally, we intend to investigate different interface
forms that may provide a better sense of the context of
a photograph. It may be that a static juxtaposition may
not be an ideal form for the expression of context.

7. EVALUATION
We have articulated our goal of constructing a tool to present
users with meaningful juxtapositions of news photographs. We
also stated a subgoal was to encourage critical thinking and
reflection among users.

In PhotoGlas, we have created a technology platform that allows
us to experiment news montage. The question that we hope to
focus on is which juxtapositions are actually meaningful to
users? This project allows us to begin our search for the answer
to this question.

In the spirit of Smith's Animal Landlord project, we believe that
PhotoGlas can serve as an appropriate environment from which
the four steps of decomposition, comparison, linkage conjecture,



and model construction can be taken. We intend to examine
whether or not (and if so how) users go through the visua
model-building process when interacting with PhotoGlas.
Specifically, we hope to investigate whether or not Smith’s theory
of learning through reflecting can apply to a situation where there
is no explicit task at hand.

We are adso interested in determining what factors make a
photograph evocative to its viewers, particularly when it is
placed in a montage. We plan to address the problem of how to
train PhotoGlas to select photographs that users find powerful.

Finally, PhotoGlas may benefit from incorporating advancements
in the field of photograph recognition. The ability to capture
certain descriptive aspects of a picture (such as the identity of
people or a physica location) or aspects of its composition may
further PhotoGlas's goal of providing users with a more powerful
combinations of photographs. This raises the possibility of
enabling computers to associate a topic with a photograph
without basing this association solely on the text accompanying
the photograph.
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Margarete Jahrmann / Max Moswitzer http://www.konsum.net Konsum Art-Server Vienna, linx3d@konsum.net

===== KONSUM Gamearchitecture ==== conceptual arts programms based on network processes ======

Konsum Art-Server nTRACKER

http://www.konsum.net/ntracker
- machinima movies

- data-Objectiles

- data transform-software

preambel>- - reflecting the structures of the net>

data and protocollinherent functions of the networks
are processing and permantly restructuring databodies.
A pseudo-netcredibility is set up by the TRACES you
continously leave on the net. Tele-workers have to
proofe their online-time and are paid by logfiles. Neo-
Keynsianisme is no more necessary- LOG-Functions
are the basis of the net-protocolls. Lets start to make it
obsolete-and smile on it.

Zagreb 26thYouth Salon 2001
<c'est mon choix!>: DJing lecture events combine and demonstrate in a showcase
the use and live combination of KonsunvServer-Tools. In a lecture situation the
“mediator superfem” is presenting her autotheory (based on the simultanously projected
work). The “ mutator moswitzer” is operating the nTracker soundgeneration and
navigating live through 3D multiuser-objectiles. Online users are triggering the in situ
mix with screen-projections of machinima films. Participant, it is not your free choice,
you are tracked in our Information Technologies Society:
http://www.konsum.net/2000/live.html

1. In HEDONIST art situations- called DJing
lectures or live Tracer oute-per formances-

as described on our OWN independent server
KONSUM.NET we can start a pleasurable

2. All the TOOL s provided on the ntracker reflection and relativation of all these

and other pages on konsum can be seen as  circumstances of online live and living from e-mail.
SITUATIONIST ironic TOURNeMENT  http://www.konsum.net/server/traceroute2000
instead of deathmatch Tournament (digital
waffen-lager) to curve out alternative fake
bodies by code-text. We were using GAME-
Engines for that and creating 3D playable

M ultiuser environments based on data-
bodies. *see linx3D. DATA-OBJECTILES
can even be printed as 3D Real-Life objects
and display your online live of f.ex 1month.
http://www.konsum.net/ntracker/coop

3.MACHINIMA - FILMsBtw: by our software even a film of your databody can
be rendered in realtime- ordinary it is displayed on the net and can be transfered
very quickly - because it is of small data-size and everyone who wants to see it can
install it (attention: grafix engine required first) on her computer. - but you also can
play a copy on a video-casette. SEE our demo-machinima-movies of data-bodies
http://www.konsum.net/areal
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Margarete Jahrmann / Max Moswitzer http://www.konsum.net Konsum Art-Server Vienna, linx3d@konsum.net
KONSUM Gamearchitecture

nTracker is no Web-Art. It is a complex
connex-ware integrating tools/and software
i modules located on different Konsum-sites
with data-filters transforming data into
aesthetic experiences into an Event-matrix.

nTracker uses everything that goes through
your network card (tcp-dump- your datatrash
on the machine) and proccesses the data for

| S _.
Multiuser iive creators hedonist art SituationisMe.

triggering soundfevents/actions

=& It is inspired by the Demo-scene: each

¥ cameCrack has also an tracker for creating the
sounds following a new technological concept
2 of minimodules and time triggers. This is

! helpful for traceroute timestamps. We use it

g that way for live LAN-parties.

_________

A MACHINIMA is also always displayed at

TARZET
3 i s iy the ntracker events. This is a realtime 3D
/o 3t 382 %0 0,38 ==A====] gamfe-engine bgsed movie rendered live. So we
7a 4B, s 045 ms can integrate live “Frequences” of the renderer
Datatransform : oid pFrnss 0t °F | rTied Hardware as well into the visuals.

Traceroute b S 7 (RS S
tepdump 0 ----- +--.-‘----'---'----+.'.---:.---._';__"__4. _______ ta 0L
Ping i .

DATA Transfer/Objects MACHINIMA GAMING Events

Die Daten und protokollinhdrenten Logfunktionen des Internets bilden die “Proofable Units”, beweisbare
Einheiten,die zur Wertsteigerung einer Location im Netz beitragen konnen.

All diese Prozesse aus dem Internet konnen Z#
mit serverseitigen Skripts visualisiert 8E
werden. Server Protokoll Experimente und g’
ihre Visualisierung. Der Transfer von “gg
symbolischem ins 6konomische Kapital
erfolgt durch Datavatars. Die Transparenz §
der Datentransfers und Serveraktivitéten ist
eine Voraussetzung um als psycho-
organische Systemkonfiguration/Mensch
oder grossere Dateneinheit “Netcredibility”

nachweisen zu kénnen. i

Diese Thematik hatten wir bereits mit unserer Multiuser/Traces Arbeit linx3d aufgegriffen.

Nun geht es aber darum diese proofable units zu transferieren- in lustvoll erlebbare Umgebungen zu bringen.nTRACKER
RELEASE ist ein- sound Transfer zum lustvollen Erleben von Data-TRACKSs in Live/Situationen. Ausgangspunkt sind alle Daten,
die iiber die Netzwerkkarte eines Computers kommen. Das Protokoll, das dieses ohnedies festhélt heisst tcp-dump.

KONSUM Gamearchitecture

Ein Ausschnitt aus diesem Datenwulst — den
Netzwerkdenken heisst Ausschnittdenken-wird in der
System eigenen kiinstlerischen Logik zum Transfer in
ein Dataobjekt genutzt. Zuvor hatten wir
soundbasierte Transformationen und Traceroute fr
DJing lectures verwendet.
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Margarete Jahrmann und Max Moswitzer http://www.konsum.net Konsum Art-Server Vienna, linx3d@konsum.net

Die Data-objekte konnen nun als frei flottierende Objektile nach
Deleueze Guattarai im Datenraum wirksam werden. Sie werden nicht
als Datavisualistation verstanden sondern als dsthetische
8 Transformation von Daten, die auch als SPIEL-Architektur
verwendet werden kann. C’est pas mon choix- sie haben keine

i Wahl, wie ihre Multiuserumgebung aussieht- sie wird aus
i Datenbestéinden prozessiert. Das Lesen des 3D-Datenobjektes als
¥ Informationsumgebung ist nicht relevant. Es ist einfach ein Faktum
den eigenen Logfile- DUMP — also Miill als eine Multiuserumgebung
anzubieten. Der eigenen Datnkorper wird nicht geschiitzt sondern
1 allen als Spiel-Umgebung zur Verfiigung gestellt.

All jene die nicht spielen wollen kdnnen sich auf KONSUM- auch ein
Machinima Movie des DatenTransform Objektes reinzichen. Sie
koénnen im gemiitlichen machinima-Movie einen live-Film Mitschnitt
von Aktionen anderer user in diesem Datenraum ansehen- dhnlich
wie die KIDS und Gambler Gemeinde sonst anderen ihre besten Shooter-Aktionen demonstriert. Der Machinima Raum 6ffnet noch
eine weitere Dimension der Online- Echtzeit movie Generierung im absoluten Low-Budget Kontext und kommt ausserdem aus
einer subversiven Tradition der Demo- und CRACK Szene, die einfach ihre gecrackten Softwarespiele in Intro-filmen, die dhnlich
einem Graffiti Schriftzug zur verschleierten Identitdt funktionierten-kurz MACHINIMA ist ein schoner polyvalenter

Assoziationskontext. KONSUM Gamearchitecture

Fiir eine Installation wird neben der Projektion des

Live- Multiuserspieles und eines MACHINIMA movies auch
ein 3D Objekt der Daten-Transfom Objekte belichtet werden.
Es kann als Erinnerungsstiick, als haptisches Gefiihls und
Genusselement dienen, das sich vom technologischen
Interface emanzipiert hat.

Das ,Ertasten” einer Momentaufnahme eines TCP-DUMP
Datentransformobjektes konnte als Erlebnismehrwelt
adventureride-maessig erlebt werden.

(no e-cash but fun):

ironisches Tournament und hedonistische Djing Lectures.
Solche Live-Performances (Sound-Visual-Text) mit |
Datenstromen sind seit 1996, seit wir den KONSUM- |
ArtServer fiir experimentelle Datentransfers gegriindet
haben, unser FORMAT auf Medien- Kunstfestivals

(z.B. Rotterdam DEAF Festival 1997, Osnabriick EMAF
1998, ARCO Electronico Madrid 1998, Ars Electronica
1999, steirischer herbst 1999, net condition ZKM Karlsruhe
2000, World-information.org Bruessel 2000, Zagreb Youth
Salon 2001.) see http://www.konsum.net

Bisher haben wir stets versucht diverse CRACKS im dstehtischen und
kulturellen Feld von Game Engines zu realisieren, wie etwa ,,linx3D* das
fiir das ZKM Karlsruhe, ICC Tokio und Mecad Barcelona, das als
Installation in den Museen mehrere Ausstellungsorte verbindet und vom
Internet aus benutzbar ist. http://linx3d.konsum.net

Das Game wurde in eigens gebauten ,,Konsolen® inszeniert. Vgl. dazu
(siche auch Cover) des Katalog-Buches “netCondition® erschienen bei MIT
Press 2001, Hg. Timothys Druckrey, Peter Weibel).

Unsere ,,Produkte” waren stets live-events, bei denen live generierte
ONLINE Sounds und Spiel-Umgebungen in Echtzeit3D fiir Visuals benutzt
werden- z.B. eine LAN-Party wie bei Synworld im Messepalast Wien 1998.
mehr dazu auf http://www.konsum.net/areal
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ABSTRACT

In order to make it possible for usto easily create a virtual world When using the system, a user first chooses a favorite world, and
simply by using our imagination with building blocks and to take then arranges crystal blocks on an exclusive table. Each crystal
photographs of ourselves traveling in the wonder space with a block contains a model of a building or tree, etc., and each model
beautiful composition, we have developed a system caled is assigned to a virtual object. There are eight crystal blocks in

“Cypher (Cyber Photographer in Wonder Space)”. With this total. They include one human figure (assigned to the user
system, users can blend the real world with a virtual world by himself/herself), two vehicles, three buildings, and two trees.
using their aesthetic sense. This system is expected to be appliefiultiple users can participate in this system at the same time,
not only to the amusement field but also to support tools for city and try their own arrangements. The situation of each

planning or layout simulations involving furniture and so on. arrangement on the table is reflected on the screen in front of the
table in real time. These virtual objects are arranged in the
Keywords virtual world according to the positions and the directions of the

building blocks, fusion system, virtual world, 3D objects, CG, corresponding crystal blocks. The user can proceed with
VRML, pose recognition, P type Fourier descriptors, manipulating the arrangement while confirming the quality of the
circumference curve, physical image, compositional knowledge ~arrangement. After the virtual world is constructed, the user then
places a human figure block where he/she wants to appear in the
virtual world and instructs the system to take a picture of
1 INTRODUCTION him/her. Then, the system extracts the image of the user from the
picture, and analyzes the physical pose of the user. This system
maintains a database of about 200 painting masterpieces and also
: L the physical poses of the main figures contained in these
with) and to take photographs of ourselves traveling in the masterpieces. From this database, the system selects the

) i RS .
‘;Vlfghde; Sdr:zgfnwwe ahgszuggj\l;gg%os:'Zr;,étg:nogﬁlre;o "r(e:%ﬁ(z rrnasterpiece containing the nearest physical pose to the user’s,
(Cyber Photographer in Wonder Space)’. Cypher is a fusion and synthesizes a photograph by placing the user’s image at the

! . ition of the human figure block in the virtual worl n
system that consists of virtual worlds and photographs of the realIOOSItIo of the human figure block in the virtual world based o
world.

Is it possible to create a virtual world easily without special
technical knowledge simply by using our imagination with
wooden blocks (i.e., the same building blocks that children play

2. OUTLINE OF THE SYSTEM

Figure 1 shows the appearance of the Cypher system and Figure
2 shows the outline of the system. This system has four kinds of
virtual worlds as shown in Figure 3. They include 1) the
Japanese world in the Edo period, 2) a rabbit world, 3) a cosmic
world, and 4) a haunted world.

First published at COSIGN-2001
10-12 September 2001, CWI,
The Netherlands.

Figure 1. Appearance of Cypher
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Masterpiece

Finished!

SETTENY

Figure 2. Outline of Cypher

The Japanese world in
the Edo period

A rabbit world

A cosmic world

A haunted world

Figure 3. The Four Kinds of Virtual Worldsin Cypher

the compositional knowledge of the selected masterpiece. The
resulting photo is printed out and presented to the user.

3. CONSTRUCTION OF THE VIRTUAL
WORLD

As is shown in Figure 1, this system has an exclusive table of
about 95cm in height at the center, and the top surface of the
table is made of atransparent sgquare glass plate about 110cm on
one side. The eight crystal blocks, each about 10cm on one side,
can be arranged on this table. In the following, how a virtua
world can be constructed is explained.

3.1 Measurement of the 3D Position of Each

Block
Figure 4 shows how the 3D position of each block is measured.
Each block has an ultrasonic oscillator a the center of the top
surface, and each oscillator has a different ID code. Four
ultrasonic sensors are instaled on the celling at the position of
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each apex of the square room; the diagonal is about 130cm. From
these sensors, eight different ID codes are sent sequentially by
infrared rays. Then, the ultrasonic oscillator that has the same ID
code sends back an ultrasonic pulse. Each ultrasonic sensor
receives the pulse, and knows the distance from the oscillator by
the corresponding delay time. The 3D position of the ultrasonic
oscillator is determined based on the principa of three-point
measurements. Therefore, the 3D position of each ultrasonic
oscillator is determined. In these measurements, it is possible to
determine all 3D positions only with three ultrasonic sensors. In
this case, however, there is the possibility that one direction
might be cut off since all users place only the blocks in their
hands. This is why we use four ultrasonic sensors. When an
ultrasonic pulse reaches all four sensors, we can select the three
sensors that make the error minimum, so that the precision of the
measurement can become higher.



Ultrasonic
Sensors

Ultrasonic

_...-—Usr:iilatur

] 'J
ﬂ Marker

gy

Figure 4. Measurement Method of a Block’s Position

3.2 Measurement of the Direction of Each

Block

As shown in Figure 5, a square fluorescent substance that shines
palely when responding to an ultraviolet ray is stuck at the
bottom of each block. On this square surface, a black sguare
marker of about 1.3cm on one side is also stuck on the surface at
aposition that deviates about 2cm from the center of the square
surface towards the front of the block. On the other hand, at the
inside bottom of the exdlusive table, a camera is installed that
takes a picture of the current image on the upper glass as well as
black lights that emit ultravidlet light. The picture taken by this
camera contains eight white squares and black markers dearly as
shown in Figure 5.

The system extracts each white square that contains a black
marker from the picture taken by the camera In this process,

these extracted white squares’ edges have many irregularities
because of noise. Accordingly, we find the straight edge lines of Move around the center of the block, or in the case of a building
the white squares using Hough transforms. Then, the fourobject, we make a little girl walk around the building or make
intersection points of the four straight lines are identified as the the door open and close. By these movements, even after the

apexes of each extracted white square.

m/\r\
c2
g > X

cawf Rotation
c3 Vector

Figure 5. Measurement Method of a Block’s Direction

Moreover, because the complete lack of movement in the
constructed virtual world can create boredom, we give some
objects some movements or we add some additional moving
objects. For example, in the case of a vehicle object, we make it

layout of dl objects is fixed, many movements exist in the
displayed virtual world, and we can look at it without losing

Next, the system performs pattern matching between each; ioreqt
extracted square and the patterns rotated around the z-axis as
shown in Figure 5. The rotation angle that gives the best

matching determines the direction of the front of the block.

3.3 Generation of Objects

4. PUTTING THE USER’S IMAGE INTO

THE WONDER SPACE
With the method mentioned above, a virtua world can be

Based on the positions and the directions measured by the aboveonstructed easily according to the user's imagination. But the

methods, 3D objects corresponding to the individual blocks are
generated by CG, and are arranged into the selected virtual” e ' -
world. In the generation of the CG, VRML is employed because PNoto of the user traveling in the wonder space with a beautiful
of the ease it allows in CG development. Four different types of COMPposition. With this function, a model of a beautiful

objects have been prepared according to the four virtual worlds.COmPosition is taken from a database of compositions of about
00 ancient and modern famous painting masterpieces. Using

For example, a vehicle block corresponds to a horse or a larg

two-wheeled cart in the Edo period world, but it corresponds to a

flying car in the cosmic world.
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interaction between the user and virtual world is slightly poor.
herefore, we add a function to this system to take a souvenir

this database, the user can obtain a souvenir photo with a
beautiful composition, even if he/she has no knowledge about the



compositions of paintings or photos. In the following, this
process is explained.

The basic system of this processis “The Cyber Photographer” [1],
which has become a part of the system through name association.
This is a technique that extracts the main objects from a picture
panoramically taken with a beautiful composition. At this time,
the main object is restricted to the user’s figure. Therefore, we
do not need to take a picture panoramically expressly, and can
simplify the extraction process.

As mentioned above, after placing a human figure block where
he/she wants to appear in the virtual world, first, the user takes a
picture of himself/herself in front of a blue background. Then,
the system extracts only the image of the user by a simple
chroma key process.

Next, the system performs a pose recognition process about the
physical image of the user. For this pose recognition, the figure
of a circumference curve of the physical image is used. This
closed circumference curve is described by P type Fourier
descriptors [2].

The descriptors are obtained as follows. First, the closed
circumference curve is divided into N segments. Next, the lines
of each segment are normalized to vectors of length 1, and placed
on a complex plane. Then, this sequence of complex numbers is
Fourier transformed. These numbers in the frequency domain
come to be the P type Fourier descriptors. By using these
descriptors, we can describe the figure independent of the size,
and make the position of the terminal of the reconstructed curve
coincide with the position of the original curve. Moreover, we
can reconstruct a smooth circumference curve while well
preserving the rough figure by taking out the lower frequency
components up to n (<N). Here, we use N=512, n=40.

By

Masterpiege

Figure 6. Example of a Work

; _ himself/herself traveling in the virtual world with a beautiful
On the other hand, for the circumference curves of the maincomposition. With this system, the user can blend the real world

figures of the approximately 200 masterpieces, P type Fourieryith the virtual world using his/her aesthetic sense.
descriptors of N=512, n=40 are stored as a database. By

calculating the summation of the square errors between these P his system can be applied not only to the amusement field but
type Fourier descriptors, the figure in the database that gives thedlso to support tools for layout simulations of rooms in a virtual

smallest summation value is selected as the pose nearest to tHeouse, or for layout simulations of buildings and so on in city
user's. planning, by replacing the background images and objects.

In the database, the area ratio of the human figure to the entird=rom now on, we plan to increase the kinds of contents and
screen and the position of the center of gravity of the figure areimprove the quality of the contents. We also want to increase the
also preserved. In order to make this information coincide, the picture quality of souvenir photographs.

size and the position of the user’s image are converted. During

the conversion, the camera is assumed to be on the normal line s, REFERENCES

the human figure block, in order to minimize the number of [1] Shoji Tanaka, Jeffery Chi Yin Ng, Keiko Nakao, and Yuichi

variable parameters of the camera. Accordingly, the conversion is’ * vadate. The Cyber Photographer. Technical Report of
carried out by the change of the distance to the virtual camera  |g|cg, |E99-143 (February 2000), 41-45.

and horizontal pan and vertical tilt. . . .

[2] Yoshinori Uesaka. A New Fourier Descriptor
Applicable to Open Curves. Transaction of IEICE
Vol. J67-A, No. 3 (March 1984), 166-173.

Figure 6 is an example of a souvenir photograph.

5. CONCLUSION

This system “Cypher” makes it possible for a user to create a
virtual world simply through his/her imagination with toy
building blocks, and to take a souvenir photograph of
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ABSTRACT

The paper shows how links can be used to imprint struc-
tural and supplementary information from the representa-
tion of multimedia data on the realisation and thus enable a
structure-based navigation. The authors suggest that simi-
lar linking mechanisms can and should be used to connect
descriptive metadata with the essence.

1. INTRODUCTION

Most if not all multimedia data exist or can be expressed in
two equivalent forms, either as a symbolic representation, or
as a realisation. This duality is most obvious for audio mate-
rial but holds for audio-visual material or “non-traditional
multimedia” data, like e.g. buildings or proteins, as well.
Examples of representations are the score of a piece of mu-
sic, the storyboard of a movie, and the layout of a building
— corresponding to the realisations of an audio recording,
the filmed movie, and the building either built in reality or
virtual reality. In many cases, the symbolic representation
captures all but the “emotional” aspects of a realisation.
The loss of this aspect is often compensated by the fact
that the symbolic representation either contains additional
structural information or makes it comparatively easy to
derive this information. Therefore the representation is a
powerful tool to ease the navigation and the interpretation
of the corresponding realisation, given the relation of ele-
ments from the representation to elements of the realisation
can be established and encoded.

2. REPRESENTATION AND REALISATION

Representation and realisation are different manifestations
of the same content and can — at least in principle — be gen-
erated from the respective other form (Fig. 1): A representa-
tion can be rendered to create a realisation and a realisation
transcribed to produce a representation. Many attempts to
make multimedia data more accessible for indexing, search,
or navigation try to derive a structure from audio or video

First published at COSIGN-2001,
10-12 September 2001, CW,
The Netherlands.
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render

Realisation

Representation

transcribe

Figure 1: The relation between representation and
realisation

streams (see e.g. [16]). Despite tremendous advances in
rendering as well as in transcription technologies (for re-
cent examples in the visual domain see [8],[10],[13],[17]) the
automatic extraction of a symbolic representation from mul-
timedia data is still much harder than the generation of a
faithful realisation. And even if an accurate transcription
can be achieved much of the underlying structure of the data
is lost: State-of-the-art speech recognition systems still rely
on their user to explicitly supply punctuation marks. But in
cases where a symbolic representation is available, the struc-
ture can be extracted from the representation and imprinted
on the realisation.

Consider for example the audio or video recording of the
staging of a theatre play. The text of a play like Shake-
speare’s Hamlet has a rich structure built from acts, scenes,
and dialogues (Fig. 2) [18] that can be made explicit by
markup.

<ACT><TITLE>ACT I</TITLE>

<SCENE><TITLE>SCENE I. Elsinore. A platform before
the castle.</TITLE>

<STAGEDIR>FRANCISCO at his post. Enter to him
BERNARDO</STAGEDIR>

<SPEECH>



play

playsubt

title personae prologue

act

epiloque

title persona

title

speech line

speaker

line

| e R —

Figure 2: The simplified TEI document type definition for a play

<SPEAKER>BERNARDO</SPEAKER>
<LINE>Who’s there?</LINE>
</SPEECH>

<SPEECH>
<SPEAKER>FRANCISCO</SPEAKER>

<LINE>Nay, answer me: stand, and unfold yourself.

</LINE>

</SPEECH>

<SPEECH>
<SPEAKER>BERNARDO</SPEAKER>
<LINE>Long live the king!</LINE>
</SPEECH>

<SPEECH>
<SPEAKER>FRANCISCO</SPEAKER>
<LINE>Bernardo?</LINE>

</SPEECH>

<SPEECH>
<SPEAKER>BERNARDO</SPEAKER>
<LINE>He.</LINE>

</SPEECH>

<SPEECH>
<SPEAKER>FRANCISCO</SPEAKER>
<LINE>You come most carefully upon your hour.
</LINE>

</SPEECH>

<STAGEDIR>Enter HORATIO and MARCELLUS</STAGEDIR>

<STAGEDIR>Exeunt</STAGEDIR>
</SCENE>
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<SCENE><TITLE>SCENE II.
castle.</TITLE>
<STAGEDIR>Enter KING CLAUDIUS, QUEEN GERTRUDE,
HAMLET, POLONIUS, LAERTES, VOLTIMAND, CORNELIUS,
Lords, and Attendants</STAGEDIR>

<SPEECH>

<SPEAKER>KING CLAUDIUS</SPEAKER>

<LINE>Though yet of Hamlet our dear brother’s death
</LINE>

A room of state in the

Tags like ACT or SCENE allow structure based naviga-
tion (“Go forward one scene”) and structure aware queries
(“Which speaker referred to Hamlet for the first time and in
which scene?”). Imprinted on the audio recording the same
navigation is possible for the realisation — quite a difference
from the customary navigation based on track numbers and
timecodes. In addition the text of a play contains a wealth
of stage directions that provide additional information. The
original stage directions of a play can never be derived from
the realisation, even if some sophisticated analysis might
be able to interfere them, it is not possible to ascertain that
the performance honours the original stage direction without
analysing the representation. A similar argument applies to
the structuring of music. It is possible to structure an au-
dio recording according to derived dynamical patterns, but
without access to the score it is not possible to structure the
realisation according to the dynamical patterns intended by
the composer. Like structure stage directions can be used
for navigation (“Go to where Horatio and Marcellus enter
stage”) and query but in addition some of the stage direc-



tions can provide helpful hints for automatic transcription
tools: For a person tracker it is rather useful to know who
is — or should be — on stage and who not.

Often a representation has more than one structure: A
printed book has a surface structure (pages) as well as a
deep structure built from parts, chapters, subchapters, foot-
notes and cross-references. Finding and addressing specific
structures (pages, chapters, etc.) in its audio book real-
isation is either time consuming, complex, or impossible.
Whereas this is only inconvenient for the casual user of an
audio book, the capability to search, navigate, and cite con-
forming to the printed edition is essential for blind students
when working with audio text books. Linking representa-
tion and realisation solves many of these problems: The
structure information can be used to segment the audio sig-
nal in meaningful units like sentence, paragraph or chapter,
and standard text-mining technologies can be used to locate
sentences of interest. Even, if the transcript is unstructured
in the sense that it does not contain formal markup, punc-
tuation can serve as means to partition the document and
thus create a very basic kind of structure.

3. COMPLEX STRUCTURES

In most cases the document structure of a play or a book
seems to be rather simple: There is a surface structure that
refers to the physical appearance of the printed representa-
tion (page and line numbers) and a structure that describes
the content as such (acts, scenes, speeches or chapters, sub-
chapters, paragraphs). More complex structural relation-
ships exist but these are more apparent in music and will
therefore be discussed in the context of classical European
music. Music has a complex temporal organisation and a
rich semantic structure that defines a natural segmentation
for the audio stream. Like in images, in music many fea-
tures are characteristic for segments, vary from segment to
segment, and become meaningless when averaged over all
segments. For most, if not all music, the structure is not
arbitrary but conforms to one of a small set of possible pat-
tern [11]. The sonata form, or better sonata forms [15] since
it is a set of closely related patterns, is one of the most im-
portant patterns of Western music in the Classical Era and
a highly simplified sketch of the structure of this form is de-
picted in Fig. 3. The sonata form is built from at least three
pieces: An optional Introduction, an Exposition, a middle
part (called “Durchfiihrung” or Development), a Repeat and
an optional Coda. The Exposition is not an atomic struc-
tural element but built from the succession of a First Theme,
a Bridge, a Second Theme, an optional Third Theme, and
an Epilogue. The structure of the sonata form is governed
by two relationships between segments: A segment may be
part of another segment (signified by rhomboid arrows) and
the segments are ordered in time (signified by “follows” ar-
rows). These relations are similar to those found in a play
(an act is made of scenes and the acts or scenes are ordered
in time) and are captured by trees with ordered siblings like
the ones that can be defined with SGML or XML docu-
ment type definitions. But the relationship most interesting
when analysing music is a transformation relationship: In
the sonata form and in most other musical forms some seg-
ments are derived from other segments by applying a trans-
formation. For example, in the first movement of Haydn’s
Symphony No. 82, the second theme is the first theme trans-
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posed to a different key. Common transformations are

e transposition of a theme from Tonic to Dominant
e expansion of a Motif

e fragmentation of a Theme

e inversion and reflection

e doubling or halving of the tempo

e changes in intensity

Many of these transformations do not operate on time inter-
vals of the complete score but act on segments of individual
voices of a piece thus complicating the correspondence be-
tween representation and realisation. In addition, as soon
as more than one monophonic instrument plays, a single
segment in the realisation corresponds to many segments
in the representation. In essence the transformations estab-
lish relations between segments in the representation and/or
segments in the realisation like inversion(A,B), i.e. segment
B is an inversion of segment A. These additional relations
between segments transform the structure tree of a piece of
music into a structure web. Such a web can be modelled in
two different ways: Either in an object-oriented flavour by
making segment the central data type encapsulating all its
links (cf. Fig 3) or by taking a document structure approach
where the parent-child relationship is singled out to build a
structure tree and the transformational links are added to
the tree nodes as attributes. In both approaches the links
between the segments are the dominant features to describe
the representation.

The approach to architecture or document structure illus-
trated in Fig. 3 is prescriptive: As in 19th century music
theory, it is assumed that there is an ideal architecture for
a sonata form, and that a piece of music not conforming
to these rules is in error. In our century this concept has
come under considerable criticism (e.g. [15], [9]) and a de-
scriptive approach has been advocated. In a descriptive ap-
proach a set of features induces a document structure that
may or may not correspond to last century’s idealistic con-
ception. As a consequence, each musical work may have a
plenitude of valid structures describing different aspects of
its analysis or interpretation. Without the means to link
these different structures to each other — and to the realisa-
tion — such a multi-faceted description is rather useless. Like
with different transformational relations within one descrip-
tion there are two basic alternatives to structure this set
of document structures: One may single out one document
structure as a master and try to relate all other document
structures to this master structure. Such an architecture
is rather well behaved from a computational point of view;
each new structure needs only to be synchronised with the
master structure. The disadvantage is that comparisons be-
tween child-structures are only possible by comparing each
child with the master and further processing of the results
of these comparisons. As an alternative one may create a
web (or net) of different structures, relating each individual
structure to all others. Here all structures are peers and di-
rect comparison between them is straightforward but when
an additional structure is added it has to be synchronised
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Figure 3: The prescriptive structure of a sonata form. Building blocks are links and segments. Segments
have features like rhythm and harmony, serve as linkends, and can be typed with semantic labels like Motif

or Particle.

with all the other structures. For more complex documents
like a classical symphony, the size of the data needed to syn-
chronise the different structures may easily surpass the size
of the structure descriptions themselves.

4. TRADITIONAL “METADATA’

Besides relations within and between structural elements of
a representation or a realisation, traditional metadata like
author information can be interpreted as a relation (e.g.
isAuthorOf(person, opus)) and therefore as a link. For min-
imal metadata sets like e.g. Dublin Core [3] where elements
like “Creator” or “Contributor” are usually quite small and
embedded in the essence as tags such an approach might be
considered unnecessary complicated. But it offers at least
one important advantage: It separates the description from
the essence and an archive can provide one curated set of
e.g. author data that can be linked to all pieces produced
by this author. Trivial as this may seem it nicely solves
the problem of spelling variants or misspelled entries gen-
erating phantom persons, a major problem in all existing
catalogues. For more complex metadata sets like MIDAS
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[6] a separation of description and essence becomes manda-
tory. Whereas in Dublin Core the creator information is
just a character string, the MIDAS description scheme for
an artist (Fig. 4) is a tree with a considerable size. Even a
“simple” descriptor like the name of an artist has eleven el-
ements most of which can be instantiated multiple times. A
system that can make use of this complexity can find “Some
like it hot” as an answer to a query for 