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information (hyper) spaces

However entertaining it might be presented to you, underlying every multimedia
presentation there is an information space. That is to say, irrespective of the
medium, there is a message. And being confronted with a message, we might
want to inquire for more information. In this chapter, we will define the notion
of information space more precisely. We will extend this definition to include
information hyperspaces, by looking at the history of hypertext and hypermedia.
Finally, we will discuss visualisation as a means to present (abstract) information
in a more intuitive way, and we will reflect on what is involved in creating
compelling multimedia.

2.1 information spaces

Current day multimedia information systems distinguish themselves from older
day information systems not only by what information they contain, that includes
multimedia objects such as images and sounds, but also by a much more extensive
repertoire of query mechanisms, visual interfaces and rich presentation facilities.
See [Spaces].

Preceding the advent of multimedia information systems, which include net-
worked multimedia systems as discussed in section 6.3, we have seen advances
in

multimedia information systems

• storage technology – multimedia databases

• wideband communication – distribution accross networks

• parallel computing – voice, image and video processing

• graphic co-processors – visual information with high image quality

Now, the class of multimedia information systems is, admittedly, a large one and
includes applications and application areas such as:
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geographical information systems, office automation, distance learning, health

care, computer aided design, scientific visualization, information visualiza-

tion.

Nevertheless, irrespective of what technology is used for storage and retrieval,
multimedia information systems or multimedia databases impose specific require-
ments, with respect to: the size of data, synchronisation issues, query mechanisms
and real-time processing.
Partly, these requirements concern the efficiency of storage and retrieval and
partly they concern aspects of usability, that is the way information is presented
to the user. In particular, we can think of a great number of query mechanisms
that our multimedia information system of choice is expected to support: free
text search, SQL-like querying, icon-based techniques, querying based on ER-
diagrams, content-based querying, sound-based querying, query by example, and
virtual reality techniques.

logical information spaces

But before thinking about the optimal architecture of multimedia information
systems or the way the information is presented to the user, let’s consider in what
way a multimedia (information) system or presentation may be considered an
information space.

As a tentative definition, let’s assume the following

definition: an information space is a representation of the information
stored in a system or database that is used to present that information
to a user.

This may sound too abstract for most of you, so let’s have a look at this defini-
nition in more detail.

First of all, observe that when we speak of representation, and when we choose
for example a visual representation, then the representation chosen might be either

• the users conceptualization of the database, or

• a system generated visualization

In principle the same holds for a text-based representation, but this is far less
interesting because the options in choosing a representation and presenting it to
the user are much more limited.

Unfortunately, the phrase representation is also somewhat vague. To be more
precise, we must distinguish between a visual information space (for presentation),
a logical information space (in which we can reason about abstract information
objects) and a physical information space (where our concrete multimedia objects
are stored).

Summarizing we have:
physical information space
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• images, animations, video, voice, ...

logical information space

• abstract database objects

presentational information space

• to present information to the user

Our visual information space, our presentation space, as you may prefer to call
it, might reflect the logical information space in a symbolic manner by using
diagrams, icons, text and possibly visualzations, or, going one step further, it
may also mimic the logical information space by using virtual reality, as discussed
in chapter 7.

Now we can give a more precise definition of the notion of information space,
in particular logical information spaces:

definition: a logical information space is a multidimensional space
where each point represents an object from the physical information
space (read: database).

First of all, observe that when we speak of dimensions we might also speak of
attributes that can take either continuous, numerical, discrete or logical values.
So, concretely, these attributes may be directly or indirectly related to informa-
tion stored in the database, and hence we can give a more precise definition of
the notion of (multimedia) information objects, queries and cues (in the logical
information space).

(multimedia) information object

• or example, is a point in the (logical) information space

query

• is an arbitrary region in this information space

clue

• is a region with directional information, to facilitate browsing

The notion of clue is actually quite interesting, since both examples and queries
may be regarded as clues, that facilitate browsing through the contents of an
information space. As an example, just think of the situation that, when look-
ing for another notebook, you want something that is similar to the the thing
you’ve previously seen, but that has an additional video output slot that may be
connected to your TV.

Also, clues are needed to allow for query by example. In this case you need
to help the user to define a query in the logical information space, so that the
system can construct an optimal query to search for the desired object(s) in the
physical information space.

When we regard the information retrieval problem to be

the construction of the optimal query with respect to the examples and clues

presented by the user,
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then we may characterize the optimal query as
optimal query

the one that will retrieve the largest number of relevant database objects
within the smallest possible region in the (logical) information space.

extensions

Given the stratification, that is levels or layers, of information systems discussed
above, we can think of improvements or extensions on each level.

physical layer

• networked multimedia – client/server (6.3)

logical layer

• information hyper space – chunks and hyperlinks (2.2)

presentation layer

• virtual reality interface – physical location of student records (7.2)

Each of these improvements or extensions can be regarded as a technological or
scientific adventure in it’s own right. (See the sections indicated inbetween the
brackets.)

research directions – universal interchange

Technology changes rapidly. Just think about the development of the PC in the
last two decades of the previous century. And applications change rapidly too. At
the time of writing the web does barely exist for ten years. Information spaces, on
the other hand, from a sufficiently abstract perspective at least, should be rather
stable over time. So the question is, how can we encode information content in
an application-independent way? As a remark, application-independence implies
technology-independence. The answer is, simply, XML. The next question then
should be, what is XML and why is it more suitable for encoding information
then any of the other formats, such as for example relational tables.

The first question is not so difficult. There are many sources from where an
answer may be obtained. Perhaps too many. A good place to start is the XML
FAQ (Frequently Asked Questions) at the Web Consortium site:

http://www.w3.org/XML/1999/XML-in-10-points

XML is a set of rules (you may also think of them as guidelines or conven-

tions) for designing text formats that let you structure your data.

More specifically, XML may be characterized as follows:
XML in 10 points

1. XML is for structuring data

2. XML looks a bit like HTML

3. XML is text, but isn’t meant to be read

4. XML is verbose by design
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5. XML is a family of technologies

6. XML is new, but not that new

7. XML leads HTML to XHTML

8. XML is the basis for RDF and the Semantic Web

9. XML is license-free, platform-independent and well-supported

Perhaps not all of these points make sense to you at this stage. So let me first
indicate that XML has in fact quite a long history. XML is the successor of SGML
(the Structured Generalized Markup Language) that was developed in the 1980s
to encode documents (such as airplane manuals) in an application-independent
manner. SGML is not a language itself, but a descritpion of how to create a
content description language, using tags and attributes (as in HTML). In fact,
HTML is an application of SGML, using tags with attributes both for formatting
and hyperlinks. In other words, SGML is a meta language. And so is XML. Since
everything got messy on the web, XML was proposed (as a subset of SGML) to
make a clear distinction between content and presentation. Presentation aspects
should be taken care of by stylesheets (see below) whereas the content was to be
described using and XML-based language.

Now, why is XML a suitable format for encoding data? That question is a bit
harder to answer. One of the reasons to use XML might be that it comes with a
powerful set of related technologies (including facilities to write stylesheets):

related technologies

• Xlink – hyperlinks

• XPointer – anchors and fragments

• XSL – advanced stylesheets

• XSLT – transformation language

• DOM – object model for application programmer interface

• schemas – to specify the structure of XML documents

These technologies (that are, by the way, still in development) provide the support
needed by applications to do something useful with the XML-encoded informa-
tion. By itself, XML does not provide anything but a way to encode data in
a meaningful manner. Meaning, however, comes by virtue of applications that
make use of the (well-structured) data.

In summary, XML and its related technologies provide the means to
XML

• separate data from presentation

• transmit data between applications

Actually, the fact that XML was useful also for arbitrary data interchange became
fully apperent when XML was available. To get an impression of what XML is
used for nowadays, look at www.xml.org.

This leaves us with the question of why XML is to be preferred over other can-
didate technolgies, such as relational databases and SQL. According to [XSLT],
the answer to that question is simply that XML provides a richer data structure
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to encode information. In the multimedia domain we see that XML is widely
adopted as an encoding format, see section ??. For an example you might want to
have a look at MusicXML, an interchange format for notation, analysis, retrieval,
and performance applications, that is able to deal with common Western musical
notation as used from the 17th century onwards. In appendix ?? we will explore
how XML might be useful for your own multimedia application by treating some
simple examples.

2.2 hypermedia

Given an information space we may turn it into an information hyperspace, that
is, following [Spaces],

information hyperspace

the logical information space may further be structured in a logical informa-
tion hyperspace, where the clues become hyperlinks that provide directional
information, and the information space can be navigated by the user fol-
lowing directional clues.

In other words,

information is chunked, and each chunk is illustrated or made accessible by
an example (hypernode) ...

Now, what exactly does information hyperspace mean? To answer this question,
let’s briefly look at the history of hypertext and hypermedia.

history

• 1945 – Vannevar Bush (Memex) – as we may think, [Bush]

• 1963 – Douglas Engelbart (Augment) – boosting the human intellect [Engelbart]

• 1980 – Ted Nelson (Xanadu) – everything is intertwinkled, [Nelson]

Bush’ (not the presidents’) seminal paper As we may think may be regarded as
the origin of what is known as hypertext with which, even if you don’t know the
phrase, every one of you is familiar, since it is (albeit in a rather simple way)
realized in the web.

The phrase hypertext was invented by Ted Nelson (not patented, as far as I
know), who looked for a less constraining way to organize information then was
common in the educational system he grew up with. But before that, Douglas
Engelbarth, who incidently invented the mouse, developed the Augment system
to boost the human intellect. What for, you may ask. Let me quote the series of
flashes that Engelbarth went through, according to Dust or Magic [Magic]:

• flash 1: we are in trouble (human mankind)

• flash 2: we need to boost mankind’s ability to deal with complex urgent problems

• flash 3: aha, graphic vision surges forth of me ...

• flash 4: hypermedia – to augment the human intellect

• flash 5: augment (multimedia) workstation – portal into an information space
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classification of hypermedia

Perhaps it is good to know that Bush (not the president) wrote his article when
working for an information agency in the second world war period. From that
perspective, we can easily see that hypermedia (combining hypertext and multi-
media) were thought of an instruments of intelligence.

Basically, hypermedia systems must be able to deal with:
hypermedia systems

• components – text, graphics, audio, video

• links – relations between components

• presentation – structured display

Far from being a definition, this characterization gives some insight in what
functionality hypermedia systems must support. Recall that dealing with complex
information is what hypermedia is all about.

Is this a natural way to deal with information you may ask. Just think about
how you are taught to deal with information and how you actually go about with
it. Speaking about Ted Nelson, quoting [Magic]:

... he realized that this intertwingularity was totally at odds with the

education system he spent so long in and had been so uncomfortable with.

Quoting Ted Nelson himself from his book Literary Machines:

A curriculum promotes a false simplification of any subject, cutting the

subject’s many interconnections and leaving a skeleton of sequence which

is only a charicature of its richness and intrinsic fascination.

Judge for yourself. Would you prefer to have an ’immersive’ course in multimedia
rather than a more or less ordered collection of abstractions?

True enough, the visions of the pioneers of hypermedia where overwhelming.
Nevertheless, the concept of hypermedia, that is non-linear media with machine-
supported links, or ’text’ as a network, found an application in a large variety of
systems, see [Hypertext].

classification of hypermedia systems

• macro-literary systems – publishing, reading, criticism

• problem exploration tools – authoring, outlining, programming

• browsing systems – teaching, references, information

• general hypermedia technology – authoring, browsing, collaboration

• embedded hypermedia – CASE, decision support, catalogs

An example of a hypermedia system that has extensively been used in education,
for example biology and chemistry classes, is the Brown University Intermedia
system of which a brief characterization is given below.

Intermedia

• web = documents + links + maps
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retrieval by attributes

• block – to apply filters

• link – conditional traversal

An interesting aspect of this system is that the user may create maps, that is
structures containing documents and links, which form a personalized version of
the web of information for a specific user, superimposed on the information space
offered by the system.

Dexter Hypertext Reference Model

After many years of developing ideas and exploring implementations, one group
of experts in the field came together and developed what is commonly known as
the Dexter Hypertext Reference Model, named after the location, actually a pub,
where the meetings were held.

Dexter Hypertext Reference Model

• components, links and anchors

The Dexter model offers an abstract description of hypertext. It made a distinction
between components, anchors within components and link between components,
attached to anchors. The model was meant as a reference standard against which
existing and future hypertext systems could be compared.

Components have the following attributes:
component

• content – text, graphics, video, program

• attributes – semantic description

• anchors – (bi-directional) links to other documents

• presentation – display characteristics

compound

• children – subcomponents

The Dexter Hypertext Model has been criticised from the beginning. Among
others, because compound documents where not adequately dealt with. And
also because it did not accomodate multimedia (such as video) content very
well. In practice, however, the Dexter model has proven to be even somewhat
overambitious in some respects. For example, the web does (currently) not
support bi-directional links in a straightforward manner.

Amsterdam Hypermedia Model

When looking for alternatives, a Dutch multimedia research group at CWI pro-
posed to extend the Dexter model with their own multimedia model (CMIF), an
extension for which they coined the name Amsterdam Hypermedia Model.

Let’s look at the (CMIF) multimedia model first:
(CMIF) multimedia model

• data block – atomic component
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• channel – abstract output device

• synchronization arc – specifying timing constraints

• event – actual presentation

What strikes as an immediate difference with respect to the hypertext model is the
availability of channels, that allow for presenting information simultaneously, and
so-called synchronization arcs, that allow the author to specify timing constraints.
Also, events are introduced in the model to deal with user interactions.

authoring

• structure – sequential and parallel composition

• channels – presentation

With respect to authoring, the model supports a declarative approach to spec-
ifying sequential and parallel compounds, that is in what order specific things
must be presented and what may ocuur simultaneously. Again, channels may be
employed to offer a choice in the presentation, for example a dutch or english
account of a trip in Amsterdam, dependent on the preferences of the (human)
viewer.

The Amsterdam Hypermedia Model (AHM) extends the Dexter Hypertext
Reference Model in a rather straigthforward way with channels and synchroniza-
tion arcs.

Amsterdam Hypermedia Model

• contents – data block

• attributes – semantic information

• anchors – (id, value)

• presentation – channel, duration, ...

Obviously, the difference between Dexter and AHM is primarily the more pre-
cise definition of presentation characteristics, by introducing channels as in the
(CMIF) multimedia model. Another (major) difference lies in the characterization
of compounds.

compound

• children – (component, start-time )

• synchronization – (source, destination)

Each component obtains a start-time, that may result from parallel or sequential
composition and synchronisation arcs. Yet another interesting concept introduced
by the Amsterdam Hypermedia Model is the notion of context. What happens
when you click on a link? Does everything change or are only some parts affected?
Then, when you return, does your video fragment start anew or does it take
up where you left it? Such and other issues are clarified in the Amsterdam
Hypermedia Model, of which we have omitted many details here.

It is perhaps interesting to know that the Amsterdam Hypermedia Model
has served as a reference for the SMIL standard discussed in section 3.2. If you
want to know more about the Amsterdam Hypermedia Model, you may consult
[Hypermedia] or [AHM].
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research directions – computational models

Today, hypermedia functionality is to some extent embedded in almost all ap-
plications. However, to realize the full potential of hypermedia, and in effect
the networked multimedia computer, there are still many (research) issues to be
resolved. To get an impression of the issues involved, have a look at the famous
seven hypermedia research issues formulated by Halasz.

research issues

• search and query – for better access

• composition – for imposing structure

• virtual structures – on top of existing structures

• computation – for flexibility and interaction

• versioning – to store modification histories

• collaborative work – sharing objects with multiple users

• extensibility and tailorability – to adapt to individual preferences

See [Hypermedia], section 2.3 for a more extensive description. Although the
research issues listed above were formulated quite early in the history of hyperme-
dia, as a reflection on the requirements for second-generation hypermedia systems,
they remain valid even today. Without going into any detail with respect to the
individual research issues, I rather wish to pose the grand encompassing research
issue for the networked multimedia computer:What is the proper computational
model underlying hypermedia or, more generally, for applications that exploit the
networked multimedia computer in its full potential? Some directions that are
relevant to this issue will be given in section ?? which deals with the multimedia
semantic web.

2.3 multimedia authoring

It is tempting to identify a presentation with the information space it presents.
This is what users often do, and perhaps should do. When that happens, the
presentation is effective. But you must remember that the actual presentation is
just one of the many possible ways to engage a user in exploring an information
space. Making the choice of what to present to the user is what we understand
by (multimedia) authoring.

Authoring is what we will discuss in this section. Not by giving detailed
guidelines on how to produce a presentation (although you may look at the online
assignment for some hints in this respect), but rather by collecting wisdom from
a variety of sources.

visualization

Let’s start with our explorations by looking at the problem of visualisation with
a quote from David Gelernter, taken from [User]:

visualization
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Grasping the whole is a gigantic theme, intellectual history’s most important.

Ant vision is humanity’s usual fate; but seeing the whole is every thinking

person’s aspiration. David Gelernter, Mirror Worlds 1992

Now, consider, there are many ways in which the underlying information space
may be structured, or speaking as a computer scientist, what data types may be
used to represent the (abstract) information.

data types

• 1-D linear data – text, source code, word index

• 2-D map data – floor plan, office layout

• 3-D world – molecules, schematics, ...

• temporal data – 1 D (start, finish)

• multi-dimensional data – n-dimensional (information) space

• tree data – hierarchical

• network data – graph structure

The visualisation problem then is to find a suitable way to present these structures
to the user. Basicall, following [User], there are two paradigms to present this
information:

• interactive – overview first, zoom and filter, then details on demand

• storytelling – as a paradigm for information presentation

Storytelling may be very compelling, and does not force the user to interact.
On the other hand, storytelling may lead to information consumerism alike to
television enslavement.

An interaction paradigm that combines ’storytelling’ with opportunities for
interaction, as for example in the blendo approach discussed in section 3.2, would
seem to be most favorable. Interaction then may result in either changing the di-
rection of the story, or in the display of additional information or even transactions
with a third party (for example to buy some goodies).

multimediocrity

Multimedia is a promising technology, and (nowadays) affordable. So we see that
multimedia (which includes 3D-graphics, video and sound) is increasingly being
used, also in information visualisation. But what is it good for? To quote [Magic]:

multimedia’s promise is terribly generalized, it simply lets you do anything.

As with any new technology, the early multimedia productions (in particular
CDROM and CD-I) were not optimal with respect to (aesthetic) quality. To
quote [Magic], again:

shovelware – multimediocrity

... far from making a killing, it looked as if the big boys ... had killed the

industry by glutting the market with inferior products.
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Perhaps the industry in the late eighties did not have the right business model.
But, then again, what are the chances of multimedia in our time. One more quote
from [Magic]:

if multimedia is comparable to print then yes, we’d be crazy to expect it to
mature in a mere ten years.

eliminating complexity

So now, in the new millenium, we are (sadder and wiser) in a position to approach
the effective deployment of mutimedia afresh. What we look for is aesthetic
quality. How do we find it? Easy enough, just be authentic.

”Learning how to not fool ourselves is, I’m sorry to say, something that we

haven’t specifically included in any particular course that I know of. We just

hope you’ve caught it by osmosis.” Richard Feynman

Authentic in creating mutimedia means, apart from not fooling yourselves, that
you must become aware of the message orinformation you want to convey and
learn to master the technology to a sufficient degree. But beware, an effective
multimedia presentation is not the same as scientific argumentation:

the media equation

We regularly exploit the media equation for enjoyment by the willing sus-
pension of our critical faculties. Theatre is the projection of a story through
the window of a stage, and typically the audience gets immersed in the story
as if it was real.

These quotes, as well as the following one have been taken from an online essay
on eliminating complexity which provides an argument against inessential gadgets
and spurious complexity and bells and whistles in whatever you can think of,
including user interfaces and scientific theories. Back to the subject, what does
master the technology to a sufficient degree mean? Just remember that what you
do is a form of engineering.

”engineering is the art of moulding materials we do not wholly understand

... in such a way that the community at large has no reason to suspect the

extent of our ignorance.” A. R. Dykes.

In other words, learn the tool(s) that you are using to a degree that you master
the basics and easily cut through its apparent magic.

theories of creativity

Producing multimedia, in whatever form, has an element of craftsmanship. But,
given the need for aesthetic quality, whatever way you approach it, there is an ele-
ment of creativity. That means, you’re in for a challenge. And, to quote [Magic],
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The best thing is to empower yourself. But before you can do that, you need
to understand what you are doing – which is a surprisingly novel thing to
do.

Now it is tempting to look for a set of guidelines and rules that give you a key to
creativity. So let me be straight with you:

there is no theory of creativity

On the other hand, there are techniques for producing ideas. And some recom-
mend a sequence of steps, such as:

steps

browse, explore; chew it over; incubation, let it rest; illumination (YES);

verification,does it work?

And in addition, still following [Magic], there are some general rules:
general rules

• if you aim to please everybody, you will please nobody

• constraints come with the territory, you must learn to love them

• emotional charge is the key to success

Now, if you’d ask me, I would say, just make your virtual hands dirty. But read
on, there is more

persuasive technology

Whatever your target audience, whatever your medium, whatever your message,
you have to be convincing if not compelling.

In the tradition of rethorics, which is the ancient craft of convincing others, a
new line of research has arisen under the name of persuasive technology. In the
words of my collegue, Claire Dormann, persuasion is:

persuasion

• a communication process in which the communicator seeks to elicit a desired
response from his receiver

• a conscious attempt by one individual to change the attitudes, beliefs or behaviours
of another individual or group individual through the transmission of some mes-
sages.

In other words,

The purpose of persuasion is to accomplish one of the following goals: to
induce the audience to take some action, to educate the audience (persuade
them to accept to accept information or data), or to provide the audience
with an experience.

In the area of multimedia, one may think of many applications. Quoting Claire
again
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In interactive media, the field of application of persuasive technology ranges
from E-commerce, social marketing (like an anti-AIDS campaign) to mu-
seum exhibits. Also E-commerce provides an obvious example. To convince
people to buy more, more persuasive messages and technologies are developed
through the use of humorous and emotional communication, agents (such
as price finders) or 3D representations of products and shops. For health
campaigns (or any campain of your choice) one can imagine 3D information
spaces with agents presenting different point of views and where users are
given different roles to play. In a museum you might want to highlight key
points through innovative and fun interactive exhibits.

Although the subject of persuasive technology is far less technology-oriented than
the name suggests, multimedia (in a broad sense) form an excellent platform to
explore persuasion. You may want to look at the site given below

http://www.captology.org – Computers As Persuasive Technology

As concerns multimedia authoring, set yourself a goal, do the assignment, explore
your capabilities, convey that message, and make the best of it.

(re)mediation

What can you hope to achieve when working with the new media? Think about
it. Are the new media really new? Does anyone want to produce something
that nobody has ever seen or heard before? Probably not. But it takes some
philosophy to get that sufficiently clear.

In [Remediation], the new media are analyzed from the perspective of re-
mediation, that is the mutual influence of media on eachother in a historical
perspective. In any medium, according to [Remediation], there are two forces at
work:

• immediacy – a tendency towards transparent immersion, and

• hypermediacy – the presence of referential context

Put in other words, immediacy occurs when the medium itself is forgotten, so to
speak, as is (ideally) the case in realistic painting, dramatic movies, and (perhaps
in its most extreme form) in virtual reality. Hypermediacy may be observed when
either the medium itself becomes the subject of our attention as in some genres
of modern painting, experimental literature and film making, or when there is an
explicit reference to other related sources of information or areas of experience,
as in conceptual art, many web sites, and also in CNN news, where apart from
live reports of ongoing action, running banners with a variety of information keep
the viewers up to date of other news facts.

Now, the notion of remediation comes into play when we observe that every
medium draws on the history of other media, or even its own history, to achieve
a proper level of immediacy, or ’natural immersion’. For example, Hollywoord
movies are only realistic to the extent that we understand the dramatic intent of
cuts, close-ups and storylines, as they have been developed by the industry during
the development of the medium. As another example, the realism of virtual reality



multimedia authoring 15

can only be understood when we appreciate linear perspective (which arose out of
realistic Renaissance painting) and dynamic scenes from a first person perspective
(for which we have been prepared by action movies and TV).

Even if you may argue about the examples, let it be clear that each (new)
medium refers, at least implicitly, to another medium, or to itself in a previous
historic phase. So, what does this mean for new media, like TV or virtual reality?

Let’s start with virtual reality.

This is not like TV, only better – says Lenny Nero in Strange Days

[Remediation] comment on a statement of Arthur C. Clarke

Virtual Reality won’t merely replace TV. It will eat it alive.

by saying that

... he is right in the sense that virtual reality remediates television (and film)

by the strategy of incorporation. This strategy does not mean that virtual

reality can obliterate the earlier visual point-of-view technologies, rather it

ensures that these technologies remain as least as reference points by which

the immediacy of virtual reality is measured.

So, they observe ”paradoxically, then, remediation is as important for the
logic of transparency as it is for hypermediacy”. Following [Remediation], we
can characterize the notions of immediacy and hypermediacy somewhat more
precisely.

immediacy

• epistemological: transparency, the absence of mediation

• psychological: the medium has disappeared, presence, immersion

hypermediacy

• epistemological: opacity, presence of the medium and mediation

• psychological: experience of the medium is an experience of the real

Now, sharpen your philosophical teeth at the following statement:

Convergence is the mutual remediation of at least three important technolo-
gies – telephone, televison and computer – each of which is a hybrid of
technical, social and economic practice, and each of which offers its own
path to immediacy.

The telephone offers the immediacy of voice or the interchange of voices in
real-time.

Television is a point-of-view technology that promises immediacy through its
insistent real-time monitoring of the world.

The computer’s promise of immediacy comes through the combination of
three-dimensional graphics, automatic (programmed) action, and an inter-
activity that television can not match.

As they come together, each of these is trying to absorb the others and

promote its own version of immediacy.
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Let us once more come back to virtual reality and its possible relevance in our
information age:

In the claim that new media should not be merely archival but immersive, the

rhetoric of virtual reality finally enters in, with its promise of the immediacy

of experience through transparency.

So, with respect to the new media, we may indeed conclude:

... what is in fact new is the particular way in which each innovation
rearranges and reconstitutes the meaning of earlier elements.

What is new about media is therefore also old and familiar: that they promise
the new by remediating what has gone before.

The true novelty would be a new medium that did not refer to the other
media at all.

For our culture, such mediation without remediation seems to be impossible.

research directions – narrative structure

Where do we go from here? What is the multimedia computer, if not a new
medium? To close this section on multimedia authoring, let us reconsider in what
way the networked multimedia computer differs from other media, by taking up
the theme of convergence again. The networked multimedia computer seems to
remediate all other media. Or, in the words of [Hamlet]:

convergence

... merging previously disparate technologies of communication and repre-
sentation into a single medium.

The networked computer acts like a telephone in offering one-to-one real-

time communication, like a television in broadcasting moving pictures, like

an auditorium in bringing groups together for lectures and discussion, like

a library in offering vast amounts of textual information for reference, like

a museum in its ordered presentation of visual information, like a billboard,

a radio, a gameboard and even like a manuscript in its revival of scrolling

text.

In [Hamlet], an analysis is given of a great variety of computer entertainment
applications, varying from shoot-em-up games to collaborative interactive role
playing. [Hamlet] identifies four essential properties that make these applica-
tions stand out against the entertainment offered by other media, which include
books and TV. Two key properties determine the interactive nature of computer
entertainment applications:

interactive

• procedural – ’programmed media’ ...

• participatory – offering agency
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All applications examined in [Hamlet] may be regarded as ’programmed media’,
for which interactivity is determined by ’procedural rules’. With agency is meant
that the user can make active choices and thus influence the course of affairs, or
at least determine the sequence in which the material is experienced.

Another common characteristic of the applications examined is what [Hamlet]
calls immersiveness. Immersiveness is determined by two other key properties:

immersive

• spatial – explorable in (state) space

• encyclopedic – with (partial) information closure

All applications are based on some spatial metaphor. Actually, many games
operate in ’levels’ that can be accessedonly after demonstrating a certain degree
of mastery. Networked computer applications allow for incorporating an almost
unlimited amount of information. Some of the information might be open-ended,
with storylines that remain unfinished. Closure, then, is achieved simply by
exhaustive exploration or diminishing attention.

multimedia authoring Coming back to the question what the ’new medium’,
that is the networked multimedia computer, has to offer from the perspective of
multimedia authoring, two aspects come to the foreground:

multimedia authoring

• narrative format

• procedural authorship

The narrative format is incredibly rich, offering all possibilities of the multimedia
computer, including 3D graphics, real-time sound, text. In short, everything
up to virtual reality. But perhaps the most distinguishing feature of the new
medium is that true authorship requires both artistic capabilities as well as an
awareness of the computational power of the medium. That is to say, authorship
also means to formulate generic computational rules for telling a story while
allowing for interactive interventions by the user. Or, as phrased in [Hamlet],
the new cyberbard must create prototypical stories and formulaic characters that,
in some way, lead their own life and tell their stories following their innate (read:
programmed) rules. In section ?? and appendix ??, we will present a framework
that may be used as a testbed for developing programmed narrative structures
with embodied agents as the main characters.

questions

information (hyper) spaces

1. (*) What factors play a role in the development of multimedia information
systems? What research issues are there? When do you expect the major
problems to be solved?

concepts
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2. Define the notion of information spaces?

3. Indicate how multimedia objects may be placed (and queried for) in an
information (hyper) space?

4. Characterize the notion of hypermedia.

technology

5. Discuss which developments make a large scale application of multimedia
information systems possible.

6. Give a characterization of an object, a query and a clue in an information
space.

7. Describe the Dexter Hypertext Reference Model.

8. Give a description of the Amsterdam Hypermedia Model.
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