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0 Approach

This paper approaches three-dimensional real-time virtual environments (3D RT VE) as carrier for structures that evoke the experience of a narrative in an “interactor” who participates in them. The approach this paper will take is an interdisciplinary one, as it will refer to architecture and film in the discussion of real-time virtual environments. 

Film and VE

It thereby follows Ted Nelson’s approach: "Making software is like making movies because both are about how moving presentations affect the mind and feelings of the viewer. (...) I would like to consider software and movies both as parts of the same field, which I call virtuality." 
 Nelson draws film and interactive digital media even closer together "Designing for the little screen on the desktop has the most in common with designing for the Big Screen (directing theatrical films). Interactive software needs the talents of a Disney, a Griffith, a Welles, a Hitchcock, a Capra, a Bob Abel." 

Nelson is by far not the only one who states a familiarity between film and interactive virtual worlds. Computers developed from text capabilities (like MUDs and text chat rooms) towards more and more elaborate 2D graphics (the first generation of game consoles), video capabilities (with the dawn of bigger, faster data storage and digital video), and 3D graphics (dependent on graphic card performance). Currently, all these forms mix with each other shaping new models (such as interactive television, mobile phone gaming, 3D virtual chat rooms, full-motion-video blurring into 3D game environments). 

Within this development of the interactive digital media film holds an important key position. Digital video played a significant role in the shaping of the interactive media from early research works such as the “Aspen Movie Map” (1978 MIT MediaLab) and artistic experiments like Weinbren’s “The Erlking” (1986) to consumer products such as “Psychic Detective” (1995 Electronic Arts); finally heading towards streaming video delivered through the Internet (like offered by the RealPlayer released 1995) and DVD capabilities of next generation game consoles (like the PlayStation 2 released 2000). 

But the importance of digital moving images in virtual environments as video is not the focus of this paper. It is seen as more important that the familiarity between film and digital 3D worlds lead to a shaping of these worlds in general. Graphic performances allow a 3D rendered virtual event to unfold in a graphical quality close to video. Elaborate 3D titles such as “Half Life”, “Shenmue”, or “Black & White” use their 3D engine to generate film scenes. Titles like this do not need digital video anymore – but they still quote the cinematic traditions. It is here, that this paper bases its investigation in the combination of film and digital 3D virtual environments.

Architecture and VE

The mentioned 3D environments are virtual spaces their spatial appearance needs to be structured. This is the task of an architect. Like with film the influence of architecture on virtual environments is manifold. Computers can generate virtual walk-throughs useful to envision the unfinished building. With the dawn of faster graphic cards and increasing processor performances these walk-throughs can be rendered in real-time (as in the Virtual West Cambridge Project at the Department of Architecture at Cambridge). The advantage of real-time piece is the responsiveness of the system to each user’s wishes. In other words, one can decide where to go and what to see instead of watching a pre-rendered digital video. Here virtual environments serve as tools for the architect’s work that will be realised afterwards. They are an intermediate step towards a later goal that does not exist in the virtual realms but in the physical world. 

But virtual environments do not necessarily need to be represented in the physical world to gain a self-standing quality. They are representatives of architectural work themselves. Furthermore, the real-time rendering makes them explorable for human beings – which, in turn, make these structures functional. “architecture has become transmissible” (Novak, 1996). Comparable to the streaming video technology VRML worlds are accessible in the Internet, one can download spatial structures for certain computer titles. These structures can mirror places from the physical world (e.g. a model of Notre Dame built by VRND in 1999 http://vrndproject.com/vrndfr.htm  using the Unreal game engine), they can reference to physical worlds without copying any specific location (e.g. the original levels of “Counter-Strike” http://www.counter-strike.net/ ), or they can head towards structures that do not depend anymore on physical ones (e.g. in the works of Marcus Novak).

This paper will not follow Novak (or other researchers such as Michael Heim) towards the definition of a new architecture through the possibilities of virtual environments. Instead, it will push the specifics of the new media into the foreground and while structuring the virtual worlds for these new media it will relate back to architectural concepts. In the long run the result may well be new evolving spatial theories but this paper does not aim at this development for the sake of an extension of architecture. One might see architecture and film as the parental origins of the virtual environments discussed here, but what this paper heads for is a view at their fast growing new media child’s very own specifics. These will still relate to its origin but will incorporate own twists and mechanisms.

Interactive 3D real-time VE

In doing so, this paper concentrates on three-dimensional real-time virtual environments (3D RT VE). 

They consist of a computer-generated representation of spatial structure, which an observer can enter – not physically but mentally. The observer can interact with computer-controlled objects as well as human-controlled ones in this virtual space and/or with the space itself. This interaction functions in real-time, that means without any delay 
.

The feature of interaction is a defining element of the computer media. As the interaction is dependent on the computer it is here that the software differs from film or architecture.

As interaction we understand the cooperation of at least two entities that relate to each other. Interaction can happen on various levels with various other entities at the same time. Entities can be anything and anyone that can “act back”, such as a canvas reacts to the painter’s brush, dancing partner react to each other’s movements, two atoms interact during a fusion. In other words, in the physical world everything is interacting with everything else. This creates the cosmos of actions in the physical world. 

In the case of computer-generated virtuality the new part of this interaction is the one between the human user and the contents of the virtual environment through the medium computer (for “computer as medium” see Laurel 1993) and vice versa. 

Here we concentrate on the physical part of this interaction, what Aarseth defines as “ergodic” participation. During the interactive participation with the virtual world “the user will have effectuated a semiotic sequence, and this selective movement is a work of physical construction that the various concepts of 'reading' do not account for." (Aarseth 1997 p 1) Examples for this movement are a mouse-click, pressing a key on the keyboard, or moving a joystick during an interaction with the virtual world.
Manoevering in a virtual 3D world demanded new interface designs to optimise this participation, such as the joystick or the JoyPad. 

As "ergodic" is one of Aarseth's main defining terms the lack of discussion of different input-output devices is striking. Not only does the joystick offer new ergodic interaction but also it has been developed further into a force-feedback device (the Microsoft Sidewinder Force Feedback joystick alone has been sold 1 million times; EDGE 80, Jan 00 p. 132) that means the game/text has a physical output on the user. In addition to the joystick, there are plenty more devices such as steering wheels, data-gloves, trackballs, dance-pads, and even maracas that offer different interaction methods. Aarseth completely ignores this wide field of console games with their ergonomically designed gamepads and also does not cover analogue controls. Analogue controls can be found in most game console interfaces. They are touch sensitive devices and depending on the force the player will use to press a button, the result will vary. This has direct influence on the ergodic participation as the player's input will be measured in a much more accurate way. As Aarseth concentrates on keyboard and mouse input devices for the new media, he does not discuss this options and their use for ergodic literature although their importance is obvious. If one compares the difference of a real piano allowing different strengths of hitting the same key with an insensitive electronic keyboard, one immediately realises the different qualities of the emerging ergodic participation and the evolving text/musical piece. Nevertheless, the notion of “ergodic” participation puts emphasis on the physical action needed by the user to generate the text in collaboration with the virtual world. Here Aarseth did focus on the main important point of necessary interaction.

The user’s ergodic partication can cause either a direct or an indirect result (see also Galyean 1995). Direct interaction presents the interactor with the immediate (and usually expected) result in space and time of the input one gave – indirect interaction causes at least one not immediate action in space or time evoked by the interactor’s input. 

The technical backbone of interactivity is the interface. The interface consists of input device and output device both parts are active elements in the event of the interaction itself. Their functionality has to be defined in the process of interface design 
 but it has to fulfil three basic quality criteria:

- the interface has to fit to the user; it has to be appealing, usable, and understandable 

- the interface has to fit the technical specifications; it has to relate to a computers’ technical equipment 

- the interface has to fit the environment; it has to relate to the whole environment’s design 

There are various devices that include input and output features in one, such as force-feed-back joysticks or touch-screens. Arranging the features of each interface, that is, presenting the user’s opportunities in the most appealing way is the task of the human-computer-interface design. 

John Walker describes different stages of interface generations 

· “knobs and dials"; like a calculator keyboard, or an “on/off” switch

· "batch"; a common user gives a request to this operator and receives an answer without direct contact with the PC

· "timesharing"; comparable to very raw MS-DOS commands with direct control of the PC

· "menus"; e.g. the pull-down menus of many word-processors 

· "direct manipulation" systems; widespread examples of this Graphical User Interface, GUI, are: the Apple MacOs or Microsoft’s Windows 
. 

This paper does not follow the historical development of computer systems but the step into the real-time three-dimensional realm will question this development 

As the examples of the MacOs and the Windows operating system already show, these criteria headed mainly towards the functionality of computer desktops and depended on direct manipulation. Ben Shneiderman outlined three key criteria as quality standards of direct manipulation:

"1. Continuous representation of the object of interest.

 2. Physical actions or labelled button presses instead of complex syntax.

 3. Rapid incremental reversible operations whose impact on the object of interest is immediately visible" 

These criteria serve as helpful guidelines in the design of 2D desktops for operating systems but have to be discussed later in this paper for their value in narrative 3D environments.

Narrative and VE

As a narrative interactive 3D RT VE this paper understands a 3D RT VE defined by its ability to evoke an experience in the interactor by using narrative structures. A narrative is understood as “the semiotic representation of a series of events meaningfully connected in a temporal and causal way.” (Onega/Landa 1996 p 3) [Branigan hints towards the “spatial” option as a third element but as far as I can understand only in the construction of film images]

By implementing narrative structures a 3D RT VE is a narrative system but not a closed one as it depends on a variable user. The user/interactor co-creates the event accordingly to a set of predefined rules in the VE. In this respect the 3D RT VE relates to Bolter’s statement about Joyce’s hypertext novel “Afternoon”: “We could say that there is no story at all; there are only readings” (Bolter 1991 p 124 quoted in Aarseth 1997 p 85). The user, then, is positioned in an active role in-between the narrative (= the structure of the event) and the narration (= the delivery of the event itself).
This complicates the implementation of the narrative elements and a precise classification of the VE itself in respect to other narratives 
.

Narratology is the third science referred to in this paper in order to develop the concept of a narrative RT 3D VE. It is, nevertheless, not the goal to categorize VE in relation to other narrative structures. Instead, we will specify some narrative elements (motifs, characters, structural propositions) in the final chapter to be used in the shaping of a VE. In this respect we do not aim to position VE inside a Narratology discourse itself but to use Narratology to improve the virtual worlds.

Nevertheless, some basic problems at least need to be mentioned in order to keep some fundamentally still open questions in mind.

In terms of a narrative a VE would be diegetic; that is a construct of a pre-structured event-collection, a story world – although in a different way than Branigan uses the word [he talks about a world created by a film’s projection/reading]. The question especially if on applies cinematic presentation is, then, can it also be non-diegetic representation? Is there a non-diegetic layer in VE where the immersion is as high as possible and the impression of presence is very important? 

My theory would be that, due to the 100 year education of audiences with cinematic language a VE representation can in fact use these options available there (and in other traditional and understood media).

The LucasArts iMuse system for example triggers music in dependency to events unfolding on the screen. Here a wave of incoming opposing space fighters gets introduced by tension music. The dramatic use of music is only one way of quoting non-diegetic elements from film. Others are connected to the interface (force-feedback devices, touch-sensitive screens), or special user screens (e.g. the load-up screen, the game-save screen [one of the very few non-diegetic elements of Myst is the save and load option and this is very irritating at first sight; see my MA; note also that Murtaugh 1996 introduction brought up the notion of diegetic/non-diegetic by referring to Genette]). 

A open, yet promising approach originated in the Narratology theory is the notion of a “textual reader”, or “mock reader” [Lit: Walker Gibson; Wayne Booth] which are assumed positions of the reader that do not have to be met completely but are presented throughout the text. (see for a 2 page intro; Onega/Landa 1996 p 9f) – to what extend can a designer “implement” the user through a pre-set “textual reader” position? And to what extend is this non-diegetic? And, finally, when does a user step out of this model and becomes truly interactive as a co-creator?

In this cooperation the mathematical logic of the computer core program meets the imaginative mind of the user. It is here, where the task of a writer for these virtual environments is to find a compelling positioning for the user in order to activate him.

The need for narrative elements in interactive titles is itself a point of discussion. Early graphical computer games, among the origins of the evolving VE, did rarely use any complex narrative elements in their worlds at all. Instead, the newness and artificiality of the world itself seemed to be interesting enough in these early days.

A complete acceptance of the artificial world, its limitations and its rules can be highly immersive for users. But this does not necessarily always lead to a narrative structure.

Especially console games and arcade games use clear, predefined rules and self-repeating events. The user learns the sequence of the events and the rules of the game like a mathematical pattern. Some users tend towards total fulfilment of these rules and by fulfilling this pattern they “win”. Fulfilling this pattern becomes the sole immersing element, not the graphical presentation 
. 

In simple environments like that users can connect to a complete world as a whole without identifying with any special element inside this world but connecting to them all either all at once; e.g. in the simple worlds of Pong (Alcorn, USA, 1975) or Pac-Man (Iwatani, JP, 1980).
A lot of interactive titles are in themselves obstacles to overcome. The user beats “the system”. Reaching the perfect score in Pac-Man (as finally happened in 1999, 19 years after the release of the original coin-up machine certified by the online high-score archive Twin Galaxies) does not fulfil a narrative goal within the diegetic world of Pac-Man but defines the end of a battle against the game itself. The human user succeeded in defeating the computer and the game’s screen literally freezes the moment the last level is finished. The system crashes.

Fighting a game like this is a sport not a narrative. Comparable sport-like techniques can be found in rudimentary multiplayer games such as Quake III Arena. The high-score that has a relevance in the “real world” comparable to an Olympic record - but not a meaningful experience within the diegetic world or with the character you are controlling. 
Here the borderlines between program code and game’s rules vanish. Inflexible rules and fixed events´ sequences limit a story’s interactive range. Both tend towards the game aspect and neglect the development of interactive stories. 

[NOTE: Is it here that we can identify the 4th wall in 3D RT VE? Pac-Man and Zelda are both interactive graphic titles but in Zelda you step into the world while in Pac-Man you stay in the “reality”? Then we can identify the methods that help you “step through” and do we develop further into a VE and theatre chapter?]

This paper leaves the discussion of Narratology with these open questions and the step away from the early games’ approach in order to step forward to the combination of all three references this paper uses: architecture, narrative, and film. 

Conclusion of approach

Narrative interactive 3D real-time virtual environments are understood as a sub-category of the main family of computer-generated virtualities. As such they incorporate the main defining element of interaction as described above. They, nevertheless, do no automatically contain narrative (as discussed in the example of early computer games).

This paper investigates the narrative potential use of 3D RT VE in reference to film and spatial structure. Having defined this as our main field we can search for unique features for narrative potential within it. The paper will discuss three main fields where the implementation of these narrative elements can be achieved:

1) the nature of the spatial representation of real-time 3D VE offers narrative potential on a different level than non-spatial media

2) the interaction with a real-time 3D VE offers significant narrative potential 

3) the visual presentation of the (inter)action with a real-time 3D VE can relate to the narrative concept of cinematic language 

This paper searches for clues in architecture and cinema that relate to narrative 3D virtual environments. Where do these media overlap? Where can we find significant differences? And, finally, how can a “new” narrative evolve from virtual environments, one that does define an own quality different from architecture, film, or any other art form?

The combination of these three theses leads to the conclusion that real-time 3D VE offer unique narrative potential – a narrative potential that differs from established media and stands for itself. Structuring this potential in a useful way is the topic of the last chapter.

1 Spatial Structure

A Space and Time

Introduction

Space and time are interconnected in architecture as well as in film. Whereas film fragments space through the editing process that combines spaces not existent in the physical world, architectural space is time-dependent as it relies on the generally fragmented reception of parts of the whole through the observer. The physical space actually exists in its totality but it cannot be perceived in this totality by the observer – the cinematic space does not exist in a Euclidean totality but is created by the observer in co-operation with the filmmaker.

Cinematic space gets assembled from fragments over a period of time towards an understandable (or sometimes deliberately not understandable as, for example, in some films by David Lynch) spatial structure; architectural space as its totality is consumable only over a period of time.

The experience of both spaces also depends on certain conditions that not only arise from the observer’s situation (e.g. eyesight, size, attention, position [Lynch mentions perspective or angle of view, distance from the form, lighting conditions, visual field surrounding the form (Lynch 1979 p. 51)]) but also from the surrounding settings (e.g. weather conditions, light conditions, projection quality) and the spatial structure itself (e.g. the structure can change). 

These conditions can change over time.

This change of conditions over time is considered a narrative element 
 in this paper and will be discussed in the second chapter. 

This first chapter relates to the fundaments of reading the space over a certain time period. During this process it will look at how narrative elements and the shape of the space are interconnected. 

Narrative-Time

Branigan discusses the possible relationships of time and narrative connection (Branigan 1992 p 40f) as:

· continuation

· elliptic 

· overlapping

· parallel

· overlapping from the past

· flashback

· distortions [e.g. a part-repetition of the scene just shown played backwards] (Branigan 1992 p 38-42)

Presence

As presence one understands the mental state where a user subjectively feels physically present within a computer-generated VE. It is this effect of presence in the virtual environment that can cause the feeling of disorientation when you switch off the computer and “return” to the “outside” real world. 

Murray (Murray 1997) defined three key pleasures of the new media:

immersion = "the sense of being transported to another reality"

agency = "the player’s delight in having an effect on the electronic world" 

transformations = "Computers offer us countless ways of shape-shifting" 
 

All three key pleasures affect and enhance each other; e.g. living out (= having an effect on the world) a new role (= being transformed) in a 3D VE certainly does increase the immersion. “Being in” a different world and “being active” inside this world are considered important elements of the level of “presence” in this world (Slater 1999; note that the question of how to measure presence is still in discussion: e.g. Witmer/Singer 1998 versus Slater 1999). Because one can be in this place, this place becomes real: “Despite its lack of physicality, cyberspace is a real space. I am there – whatever this statement may ultimately turn out to mean.” (Wertheim 1999 p 229 [italics by Wertheim]).

The element of agency has already been mentioned in the discussion of interaction. The element of transformation is a social phenomenon (see for example Stone 1995, Turkle 1995, Rheingold 1993) that bears narrative potential but cannot be the main topic of this paper. Finally, the element of immersion is understood in this paper as a direct step towards the quality of presence especially in a 3D virtual environment, although Murray does not limit its significance to the 3D worlds.

A 3D RT VE immerses the user not only in a fictional but also in a represented space. 

Presence is insofar an important part of the specifics of narrative 3D RT VE as it includes the possible positioning of the user inside this space. The immersed user steps into the place of the action itself. 

Thus, in dramatic terms the rise of presence in a VE stands for the breakthrough through the theatrical 4th wall in VE (for a 4th wall discussion in text-based worlds see for example Wunderer in Schrum 1996; for a discussion in 3D worlds see Laurel 1993). Being present in this world (= the virtual stage) and active within it transforms the observers into actors. 

In contrast to Laurel, this paper does not consider one positioning of the user as the only “true”, natural, or appropriate one. The variable positioning of observers/audiences/participants in other media is a valuable element of their narrative and aesthetic power. In film the audience does not have to identify with only one hero but can be connected to two or more heroes at the same time. Television soap operas depend on the character cast and its ever-changing interrelationships. 

Limiting narrative 3D RT VE to one single user positioning has to be avoided in order to develop its own narrative and aesthetic force that might well quote changing positions. This adds another narrative layer to interactive 3D virtual environments as will be developed in the third character.

Cinematic Space
Other fictional narratives like films, radio plays, or books might invoke a comparable feeling of immersion.

Even in the concept of presence one can find parallels to traditional media. Witmer/Singer used several measurements to define the level of this presence in VR worlds. Among them are “anticipation of events” and “consistency of the multimodal information”. Parallel “awakening anticipation” and “consistency of the fiction” are qualities of basic cinematic storytelling (e.g. Howard/Mabley, 1993 p. 74f). 

But the main difference between synthetic digital 3D spaces and most traditional media is, that those traditional media create the space in the individual imagination of the audience. A novel’s space, for example, comes to life only in each reader’s fantasy and may manifest in each reader’s fantasy differently. In virtual worlds different users can enter exactly the same spatial structure. They might perceive it differently but the spatial structure is actually the same. Space itself can be distributed - “architecture has become transmissible” (Novak, 1996).

The flexibility of VR space allows it to function in a comparable narrative way to film space. It can dramatise the event through artificial lighting, special sound design, visual effects, and change of the space itself. In this regard VR can appropriately be envisioned as a stage or a film set. But there is an important difference between a film set and a VR world.

Film sets are not coherent and closed spaces. The cinematic space becomes alive only through the camera work, the editing process and the final perception during which the audience unconsciously constructs the space of the cinematic action. But if this audience were to step into the architectural space of the film set and take control over the camera they would see a modern film studio at the point where the set design ends. The space would have no coherence and the illusion would be broken. Unless the title is a live broadcast (e.g. of a sports event) the re-assembly of the pieces happens in the post production.

It is a defining part of real-time digital worlds that they do not offer any post production of the delivered picture but render it “on the fly”. By that, 3D RT allow this step into the architectural space including a free navigation inside it without breaking the coherence of the narrative space, the “meaningful, coherent (…) stimulus set” (Witmer/Singer 1998). 

Real Space
It is here that virtual worlds bear a close resemblance to solid architectural space. Both can be experienced as a place in its own right independent of an extra imaginative process like re-construction of the place via understanding the editing process of a film or the literary twists of a novel. Both the solid architecture’s and the virtual world’s space are confined and structured so that the exploration of the environment can be left to the visitor / user. 

This is why Computer Added Design walkthroughs through non-existent buildings are useful. This is also why this chapter has to look towards criteria of structuring architectural space that might be of value for the virtual counterpart.

But in contrast to architecture, a VE artificially creates this impression of a coherent, closed space. 

If a certain part of the VR polygonal structure is not in the field of view of the user it is not rendered. It might still influence the action within the visible world (e.g. if a certain sound source is located in a not-rendered part of the world it is still audible) but the space itself is not generated by the system in order to enhance graphic performance. 

Furthermore, connections between different spaces can be made on a different basis than in architecture. In a virtual world the different locations are usually separate files that have to be uploaded in the engine. There is no necessary spatial connection between them, but a mathematical one based on the performance of the system.

That is why one of the levels, the Cube Club, created for the Common Tales project consists of several separate structures but can be experienced as one closed spatial location as each structure is connected to another via unrecognisable “warp zones”. One gets “teleported” from one location to another when, for example, stepping through a door or crawling out from a tunnel. This option can be consciously used in order to enhance the dramatic impact of the narrative. A seemingly coherent space can include, in fact, various spatially illogical twists and alterations that belie this coherence but use it to deliver story elements to the user. This feature will be discussed in the chapter “Editing space” below.

Virtual environments have a representational quality comparable to cinematic space but differ in their technical generation process. On the other hand, they create the illusion of a closed architectural space but can modify this illusion. Thus, narrative VR worlds combine the features of real space and dramatised film space and head for something new. These worlds, then, tell stories and awaken emotional responses to these stories quoting cinematic techniques within a space that is accessible comparable to a solid architectural environment. 

The approach this paper takes is that basic storytelling delivers the necessary criteria to create worlds with emotional impact by combining (cinematic) story structure with architectural structure through the flexibility of digital media. 

How is this combination achievable?

The logic of this paper’s argument demands to break down architectural space, cinematic space, and their connotations into smaller pieces. What we are looking for is a basic alphabet of narrative elements for these worlds dependent on spatial structuring.

B Making sense of space

Introduction

Numerous approaches have been made to analyse architectural structure in elements or patterns that bear a certain quality. 

Vitruvius already used certain orders to define elements of architecture. Defining Doric as a man’s strength and beauty versus Ionic as a picture of feminine slenderness enabled him to separate them into different elements of architectural space with certain connotations.
Elements have been defined from various approaches towards architecture: from basic geometric shapes and their arrangement towards each other (Ching 1979), interconnected patterns (Alexander 1977/1964/1979) 
, functional sub-structures in wider architectural context (Lynch 1960 
), up to what seem to be reception-related patterns (Mitchell 1992). 

But combining the purely spatial architectural analysis with the meaning of the formulated units has rarely been attempted in these concepts. Ching explicitly excludes this step (Ching 1979 p 386), so does Lynch (Lynch 1960 p 9), and Mitchell can only state the enormous variety of structure, function, and context (Mitchell 1992 p 204). Alexander on the other hand proclaims “There is one timeless way of building.” (Alexander 1979 p. 7) 
 that encapsulates the “quality without a name” which he describes as: 

“The quality without a name in us, our liveliness, out thirst for life, depends directly on the patterns in the world, and the extent to which they have this quality themselves. Patterns, which live, release this quality in us. But they release this quality in us, essentially because they have it in themselves.” (Alexander 1979 p. 122)

Thus, he too returns to the incomprehensible variety of combinations that can be drawn between spatial structures and humans living in them. 

This illustrates the problems this chapter has to face: there is no final and definite “language” of architecture as this language is a mixture of spatial structure and the diverse use of this structure. The complexity of these uses makes it impossible to come to an absolute conclusion.

Narrative potential is one of these uses. 

Thus, I will extract elements of the above-mentioned authors’ models’ that promise to be of use for a descriptive analysis of narrative elements that use the same “carrier” – which is spatial structure. 

The aim, then, is not to structure the virtual space in a more accessible way (e.g. as seen in the Waymaker project where you create a virtual map using Lynch’s definitions; see also Vinson 1999) but to use the spatial carrier in order to enhance and generate a narrative.

Units of architectural space

The breaking down of spatial structures will follow a top-down procedure starting from general division and working towards the detail level of an individual shape in the end.

Norberg-Schulz starts his analysis by breaking up the architectural space into

· man-made space - settlements

· natural space - landscape (Norberg-Schulz 1980 p 10 
)

Following Norberg-Schulz, “man-made” spaces show man’s understanding and reception of the natural space that he builds in. Thus, natural space and man-made space are closely interconnected.

According to Norberg-Schulz, the man-made spaces relate to the natural spaces in three different ways:

1) they make the natural space more precise

2) they complement the natural space

3) they symbolise man’s understanding of the natural space (Norberg-Schulz 1980 p 17)

Norberg-Schulz quotes Heidegger’s example of a bridge that visualises, symbolizes, and gathers. Such a bridge, Norberg-Schulz argues, uncovers the true value of the space – making it a place. 

“The existential purpose of building (architecture) is therefore to make a site become a place, that is, to uncover the meanings potentially present in the given environment.” (Norberg-Schulz 1980 p. 18) [see also: “Establishment in a particular place, organizing it, inhabiting it, are acts that presuppose an existential choice – the choice of the universe that one is prepared to assume by ‘creating’ it.” (Eliade 1987 p 34)] {SIDENOTE: in a novel such as the Clay Machine Gun (Pelegrin) these universes are not spatially defined by solely dependent on the character’s consciousness, without it there is only void left; generally one might also ask whether a natural space perceived by man is still a natural space, and therefore: whether there is any natural space at all – referring to Schroedinger} 

But before one can build a bridge or, in fact, any other structure one has to understand that a certain spot is a good place for such a structure. This depends on a “reading” of space. Before man can change a space he must have an understanding of the space. This leads the discussion into the realms of spatial recognition and cognitive maps. 

Cognitive maps are complex structures of mental representations of a physical environment. Not only does each observer’s cognitive map differ from any other observer’s one but also one’s generation process of such a map differs from any other observer’s one, following different arrangement rules (Lynch refers to the “light of his [= the observer] purposes” that is responsible for the differing map generation (Lynch 1960 p 6)). 

This is the reason why some people can easily navigate in different environments, while others (including myself) can get lost on the way to the next subway station. The spatial elements are the same – the resulting cognitive maps differ completely. 

Theses cognitive maps are not images of 2D maps but can contain many features that are not image-like. Lynch defines the necessary environmental images that form these maps broadly as consisting of 

I) identity (= individual distinction of the object against other objects)

II) structure (= spatial or pattern relation of object to observer and other objects such as the surroundings)

III) meaning (= “practical or emotional” meaning/ relevance of object to the observer) (Lynch 1960 p 8). 

We will return to the different layers of the map later. Lynch himself, as already mentioned, leaves the “meaning” part open concentrating on the structural elements. He concentrates on the way observers create an image of a city and extracts five defining elements that structure this reading process: 

· path

· landmark

· edge

· node

· district (Lynch 1960)

These five elements are distinct spatial structures that help an observer to generate appropriate mental images and to use the evolving cognitive map of a structure. Even within a cognitive map like that it is important to realise that a single structure can have different structural elements attached – e.g. a bridge might be a path to use or a landmark to orientate depending on the use the observer makes of the cognitive map.

Finally breaking down the visual properties that evoke these five significant mental images further into their geometrical components we relate to Ching who defines the visual properties of each form as consisting of:

a) shape

b) size

c) colour

d) texture

e) position

f) orientation

g) visual inertia (Ching 1979 p 51)

On a basic level like this the combinations of these properties is manifold but

Ching develops some ordering principles amongst these properties.

· ”Axis – A line established by two points in space and about which forms and spaces can be arranged.

· Symmetry – The balanced distribution of equivalent forms and spaces about a common line (axis) or point (center).

· Hierarchy – The articulation of the importance or significance of a form or space by its size, shape, or placement, relative to the other forms and spaces of the organization.

· Rhythm/Repetition – The use of recurring patters, and their resultant rhythms, to organize a series of like forms or spaces.

· Datum – A line, plane, or volume that, by its continuity and regularity, serves to collect, gather, and organize a pattern of forms and spaces.

· Transformation – The principle that an architectural concept of organization can be retained, strengthened, and build upon through a series of discrete manipulations and transformations.” (Ching 1979 p. 333)

On a wider scale these ordering principles can evoke Lynch’s mental images mentioned above. Whereas the visual properties are the immediately visible geometrical information the final structures assembled in accordance to Ching’s principles can evoke broader “readings” of a space towards Lynch’s main structural elements and Norberg-Schulz’s positioning of them in the environment.

By no means does this brief introduction in the analysis of spatial structure offer a complete overview, nor does it even offer a true in-depth view into the selected sources. It also does not directly compare the three author’s work; for example Lynch focuses explicitly on city environments while Norberg-Schulz covers also natural environments. 

What it does is offering a very general framework for further discussion. The qualities and criteria that have been extracted from architectural space analysis now have to be tested for their use in VR.

Use for narrative 3D VE

Researchers in the field of virtual reality have already adapted some of these structural ideas: Tanney based her work on the architectural theories of Ching, Mitchell, and Alexander (Tanney 1999); Strohecker/Barros/Slaughter based their Waymaker project on the principles of Lynch (Strohecker/Barros/Slaughter 1998). Whereas Tanney focuses on the use of spatial structuring in interface construction – in her case the design of the University of Washington’s Human Interface Technology Lab's Web site. Strohecker/Barros/Slaughter use Lynch’s image elements as building block units for a virtual map-building system. Here the user can create a map through a click-and-drop of icons of these elements. 

Comparable to these two approaches this paper functionalises appropriate elements of the above mentioned spatial analysis towards its main goal: implementation and structuring of narrative in virtual environments.

Norberg-Schulz’s division into man-made and natural spaces already highlights one of the main differences between virtual and real spaces: there is no “natural” space in VR. VR as a mathematical construct is man-made. 

But as Norberg-Schulz based his division on the principles of settlement and landscape one can divide VE into:

· Inhabited VE 

· Uninhabited VE 

If at least one human user is inside the VE and interacts with the VE, this VE space becomes an inhabited one. If there is no human user the same place is uninhabited and are purely mathematical construct. These uninhabited spaces are either generated by a human designer upfront or by a computer algorithm that has been programmed by a human. 

A significant difference of this dualism to Norberg-Schulz’s schism is that inhabited spaces not necessarily have to depend on the user changing them. The sheer presence of a user is enough.

Following the argument of Norberg-Schulz further we can use his three main relations between inhabited and uninhabited space in a virtual environment. 

This is valuable as these three relations already mirror active positions of an observer towards a space. 

This activity can be used as a narrative element. Changing a landscape, building a structure, adding to a landscape can be introduced as a dramatic function (e.g. titles such as SimCity and Age of Empires combine the building process and its results in dependency with the system-delivered space).

An addition has to be made to Norberg-Schulz’s three activities of making a space more precise, complement it, or symbolise man’s understanding.

Sheer destruction of a place is a fourth possible activity of men in relation to space. 

Due to the mathematical instead of natural foundations of virtual worlds the notion of destruction has a different meaning in a VE. Eradicating an island using an H-Bomb does not really fit into the first three categories but destroying parts of a cityscape (e.g. in “Zone of Enders”) in a 3D RT VE does not have a comparable long term effect while delivering a comparable experience depending on the level of immersion in the world. One might speculate that this is a major reason for the amount of destructive force in a lot of computer games but this is not part of this paper.
More important from a narrative point of view is that the observers/users do not even have to act – the mere wish to act is already a narrative force that can be implemented in the environment. If an environment evokes the wish in an observer/interactor to change it, this wish can be used as a powerful dramatic device. Therefore, the activity of making precise, complement, symbolise, and destruct are used here as narrative elements that can active the user to interact with the system in a special way.

To relate back to Norberg-Schulz’s/Heidegger’s example of the bridge: the visually connecting element, its symbolic value, and function are used in numerous VR titles; e.g. Zelda: Majora’s Mask, Zanzarah (see also the ring-world of Halo where every location is connected by one giant ring/bridge). These titles offer situations where users encounter canyons that cannot be crossed until a bridge has been build or made usable. The interactive VR, here, quotes the need for a structure but integrates it in a narrative context. The bridge’s positioning, creation, and use become story elements as the building process/uncovering/usability of such a structure is deeply interwoven with the narrative in the VE. In the case of Zelda: one cannot cross a bridge because of a constant wind that blows the player-character off the ledge, only after receiving certain items and abilities a sleeping giant becomes visible whose snoring is causing the wind – now you have to deal with this character.

The more the interactor gets connected to a structure through re-visits and interaction with the structure the richer the cognitive map becomes. As the space becomes more meaningful filled with past and current presence of interactors it also becomes more legible.

In order to increase this legibility one can relate back to the notion of Lynch’s five main spatial elements. As mentioned before, each spatial element can be combined with different other attributes in a cognitive map (see also Shum 1990 p 7). While creating such a map observers start to make connection not only between the different spatial elements but also between past experiences, or even future expectations, and these elements. 

The building of a church, then is seen as a significant structure at a node (like the village’s central crossing), as “the big red building 5 minutes from Joe’s place” and as the very same place where one will get married next week. From the complex combination of already gathered knowledge, spatial relationships, and visual properties a mental image of the church arises 
. Especially in respect to the sacred function of a place (such as a church) Eliade offers the notion of such a landmark set by the sacred: “The manifestation of the sacred ontologically founds the world. In the homogenous and infinite expanse, in which no point of reference is possible and hence no orientation can be established, the hierophany reveals an absolute fixed point, a center.” (Eliade 1987 p 21) Thus, techniques of orientation are seen by Eliade as “techniques for the construction of sacred space” (Eliade 1997 p 29). This interpretation puts the value of landmarks with a sacred context to an extreme, as men would loose orientation in the world without them.

This extreme position can be found in “Black & White” where the user is personified as a god for whom temples are built. The upwards shining light of these temples as well as the lights that indicate unresolved tasks function as important orientation devices. [CHECK whether one can play without having a temple!]
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As indicated by the example of Black & White this paper argues that exactly the same colourful and multi-layered mental images are created when an interactor generates a cognitive map of a virtual environment. Again, in reference to Eliade one might add, that this step is even necessary: “If the world is to be lived in, it must be founded – and no world can come to birth in the chaos of the homogeneity and relativity of profane space.” (Eliade 1987 p 22) But in difference to the highly individualised mental image of the real church – where red brick colour depends on various environmental effects, its relation to “Joe’s place” depends on the knowledge of Joe, and a marriage is a unique and sometimes highly unpredictable event – comparable connotations towards a virtual church can be much more shaped by the designer of the narrative space. It is the designer who enables the possible marriage, the colour settings, and the character of Joe, as well as many more possible relationships each user can have towards the virtual church. Without doubt each user will also include personal experiences (e.g. “this church reminds me of the one where I sang in the choir”) but in the narrative context of the VR the designer has enormous powers to steer these connotations that become part of the evolving mental image. [NOTE: “In the noisy, uncertain real world, affordances may be difficult to perceive. In a virtual world, however, the designer has control over what knowledge is available and how it is accessed. Affordances are literally embedded in objects, entities, and locations, and can be more detailed and less ambiguous than in the real world. We call these virtual affordances annotation of the environment.” (Doyle 1999 p 2); Doyle uses these annotations to improve the performance of agents in MUD worlds (Doyle 1999) and then web pages (Isbister 1999), thus building on this limitation]
What is needed, then, is a comparable structure of narrative elements on a higher level of detail that can be implemented into the outlined spatial framework.

Vinson applies Lynch’s mental map analysis to landmark “guidelines” for VE (Vinson 1999). The evolving cognitive map, here, is envisioned to be most effective in terms of reading data. For example, Vinson establishes various guidelines to avoid any distortion from the represented data. Two of these guidelines are: “Align the landmarks’ main axes with the path/edge grid’s main axes.” and “Align each landmark’s main axes with those of the other landmarks.” (Vinson 1999 p 283) Elvins et al (Elvins/Nadeau/Schul/Kirsh 1998) tested the importance of landmarks in virtual environments and proved their effectiveness in respect to navigation inside such an environment. But they limited their task to wayfinding in a virtual cityscape.
This purely functional – and in the case of Vinson rather simplistic – structuring might be helpful to enhance access and functionality of data-driven-environments but it does not necessarily cover the needs of narrative VE. Narrative does not have to present its contents in a simple structure but reveal it in an engaging way. Distortion and “loosing one’s way” can be necessary during this process. 

The environment’s shape does not have to be completely clear right from the start, neither is pure functionality its main task. Therefore, such a strict guideline does not apply for the more complex tasks of a narrative VE.

Although it is shamelessly underrepresented in this paper about space and narrative, one important element in the building of these mental images can be sound. A designer of narrative 3D VE can combine different spatial structure with special sound motifs quoting from other media such as radio, film, and television. [Possibly this could be an own chapter in my PhD if I hold on to this kind of logic]
Motifs

"A motif is a recurring image or rhythm or sound that is used throughout the film to deepen and dimensionalize the storyline and add texture to the theme. Motifs need at least three beats - or repetitions - to work. When they work best, they continue throughout the entire film, helping the audience to focus on certain elements." 

But in interactive 3D VE this linearity is not guaranteed in the perception of the title. What is needed is a less linear structuring principle of these motifs.
Motifs may appear in different ways: 

· as visually recognisable images (like the ever-changing yet somehow familiar staying architecture of Hill Valley in "Back to the Future" (Robert Zemeckis/Bob Gale), or the red dress of the Jewish girl in "Schindlers List" (Steven Zaillian) which is mainly black and white otherwise.

· as sounds (like the threatening theme of the shark in "Jaws" (Peter Benchley), or the main theme in "Once upon a Time in the West").(e.g. Gorbman 1987 p 26f on themes)

· as reappearing situations/actions (like the ever-repeating day in "Groundhog Day" (Danny Rubin), or the resuming couples in "When Harry Met Sally ..." (Nora Ephron)).

[possible Lit: 

· Burke, Kenneth (1969) A Grammar of Motives. Los Angeles: University of California Press.

· Dolezel, Lubomir “Narrative, Semantics and Motif Theory” In: Studio Poetica, 2. ed., Ed. Karol Csuri. Szeged: Josef Attila Tudomanyegyetem, 1980.
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Motifs like that get recognized. Some good motifs even get recognized unconsciously. Through this recognition, motifs help users make up necessary connections between events that include the motifs. Thereby helping to combine own plot lines. In order to combine motifs with the spatial structure I refer back to “ordering principles” of Ching transferring their relevance for spatial/geometrical structures to a structure of motif-like narrative elements. 

The thesis is that they can be extended to various carriers that transport such motifs – first of all spatial structures, but also musical 
, and functional.

Axis, symmetry, hierarchy, rhythm/repetition, datum, and transformation can serve as structural blocks for implementing motifs in 3D environments.

· Axis – An assembly established by two points in a narrative and about which forms and spaces can be arranged.

· Symmetry – The balanced distribution of equivalent narrative elements about a common line (a sub plot) or point (character).

· Hierarchy – The articulation of the importance or significance of a piece of the narrative by its size, shape, or placement, relative to the other pieces of the organization.

· Rhythm/Repetition – The use of recurring patters, and their resultant rhythms, to organize a series of like narratives.

· Datum – A goal specific, variable, or diffuse that, by its continuity and regularity, serves to collect, gather, and organize a pattern of narrative.

· Transformation – The principle that an narrative concept of organization can be retained, strengthened, and build upon through a series of discrete manipulations and transformations. 

Ching’s ordering principles are valuable for structuring motifs/narrative in interactive 3D virtual environments because they offer a space-based instead of time-based arrangement method. They offer a valuable step towards the structuring of the narrative in a more non-linear spatial way.

The practical implementation of these structuring elements for narrative/motifs in 3D virtual elements will be developed further in the last chapter. 

Conclusion

Summarising we can state that the relation of space in VR and architectural space happens on two layers: on the one side VR quotes architectural space, its shaping and the way the visual properties are read, on the other side the analytic elements of architectural space can be interpreted in a way that forms qualities for structuring narrative in VR. The notion of inhabited and uninhabited VE hints towards a necessary discussion of the position of the user. The way Lynch’s structural elements can be used to improve the quality of lifelines inside a VE has been mentioned as each user should attach own experiences (which, again, can be shaped by the designer of the title) to these places. Depending on the depth of these experiences the locations can become meaningful places for essential orientation and foundation of the user inside the world.

Motifs have been described as one way to connect different areas and places towards a recognisable whole and Ching’s concepts have been applied (but not yet tested) in a structure of these motifs in a narrative VE.

This chapter closes with the picture of a potentially rich narrative VE that consists of a space rich of story potential and past, hugely populated, and constantly evolving, where different locations get connected and understood in a wide network of narrative strings woven by motifs throughout.

2 Interaction/Manipulation

Introduction

This paper does not envision powerful dramatic interaction in a narrative 3D RT VE to be "just like real life." 

The reason for this is, that a story is not life. Actions in a narrative depend on the storyteller’s tale, its goal, its twists, and developments. Narration limits the interactions into designated narrative events in order to create an interpretation of life.

This is what virtual environments do by nature. They are not capable of copying reality and have to limit the (inter)actions in order to function. The programming code of a VE limits the world to certain rules as "At the heart of the computer culture is the idea of constructed, ´rule-governed´ worlds." 
 

Thus a simple rule defines the variety of interactions: “If you don’t code it, it won’t come.” One has to build-in the possible manipulation methods or there will not be any manipulation at all.
On the one hand this is a severe limitation; on the other hand, this limitation is the fundament of shaping the unfolding experience one can have with VE and therefore are powerful narrative option. Interactors co-create the unfolding event accordingly to a set of predefined rules in the virtual environment. What a narrative 3D virtual environment, then, has to accomplish is a dramatic structure of this co-creation, these “readings” (Bolter) of virtual space. This chapter will focus on the manipulations that can occur in this space and that help to shape the reading experience. 

There are four main layers of manipulations one can build inside a virtual environment:

· self-manipulation (“I” change my personification inside the world; e.g. animation, movements, deformations, changing characters)

· world-manipulation (the world changes; e.g. the world moves, the world transforms)

· object-manipulation (objects inside the world change; e.g. other avatars act in one way or another, a door opens)

· perception-manipulation (the view of the world changes)

These levels can be interconnected or single standing and direct or indirect. 

Interface

Interaction – as it is envisioned in this paper and outlined in the introduction to it – can happen on direct and indirect levels at the same time and on different levels of a narrative. It can combine different kinds of manipulations during one ergodic interactive act. The reason for this complex approach to interaction methods is the equally complex aim of the VE this interaction is set in: to implement narrative into RT 3D VE.

Revealing a narrative is very different from providing an operating system and Walker’s as well as Shneiderman’s criteria for interface design have to be discussed in this new field. 

The virtual environments this paper discusses have been defined as three-dimensional virtual spaces. Thus, the interface has to relate to this and has to serve two main goals: movement inside the virtual world (see Murray 1997 p 129f for the pleasures of navigation without special interaction) and specialised interactions with parts of the virtual environment. With this in mind one has to return to the question of interface design. 

Elements such as the click-able button or the start-up-screen when switching on the computer might be necessary due to the technical settings but the use of menus, type-in boxes etc. should be avoided as spatial movement intrinsically differs from these input methods. In terms of input devices 3D VE uses a “direct manipulation” approach that relates back to a representation of Walker’s physical “knobs and dials” (Walker 1990). Virtual representations of these old-fashioned input devices become important for RT 3D VE (Tegolo, Domenico hints towards this direction although his Dynamic Visual Icons are still 2D; in Brusilovsky 1994 p 136ff).  3D games do this step explicitly: see for example the enormous levers in Tomb Raider or the colour-changing buttons in Counter-Strike. As these virtual spaces are shaped like representations of physical worlds their interface’s appearance and functionality relates back to the days of physical interaction. 

Another important factor of the interface representation inside the VE is sound. Although it will not be covered here to its full extend, the importance of sound signals, atmosphere, music, effects, speech etc. in a VE can hardly be overrated. For example, pulling a virtual lever usually not only changes this levers position but also triggers a recognisable sound effect. Spatial interaction can be intensified to a great extend through the proper use of sound and may serve as an even more valuable feature in the absence of tactile effects. 

The quality of space is also responsible for a change in Shneiderman’s key criteria for direct manipulation.

Continuous representation – It is especially the spatial aspect of VR that deny Shneidermann’s criteria. One only perceives parts of a total architectural spatial structure at a time, thus the reception of it relies more on the above-discussed creation of a cognitive map than on constant visibility. One does not have to see a certain room behind a certain door all the time – once it is understood that this room is there one will remember this information as part of the cognitive map. Thus, continuous representation is not necessary and even impossible in large-scale environments. 

As will be argued later, VR can embrace the cinematic technique of editing, which, then, is denying the constant representation and relies instead on limited focussing. This cinematic approach, as well as a story space that evolves from the mental images can be translated into VR as dramatic representations of interactive features.

Physical actions/no complex syntax – Each interaction within a virtual or real space can trigger events and manipulations in other locations and although steering through a 3D world quotes real-life behaviour it’s mastering might include rather complex syntax. Moving in space might be an “intuitive” (inter)action but that does not make it less complex.

Furthermore, pressing one button in one location might trigger not only one immediate action (if there is any immediate one at all) but also an indirect reaction in a different location that might also be time dependent and does not have to be reversible 
. In fact, this paper envisions meaningful indirect actions as an increase of the level a VR is inhabited. Indirect actions spread the inhabitants’ actions further into parts and times of the space where no user is currently present – activating and civilising this part of the VE. For example, building a special structure in SimCity usually influences other parts of the virtual city, too. Parallel in a narrative several events on different layers of time and space are very often interlinked and dependent on each other. 

Thus a comprehensible multi-layered interactive access enhances the liveliness of the VR as well its narrative impact.

Rapid actions – Architectural space adjusts itself to some extend to its inhabitants via direct and rapid actions (doors open, lights switch on or off). But the notion of presence introduced a quality criterion to VE that does not necessarily need any actions at all (see for example Char Davis works). “Being somewhere” is a crucial element in VE as well as in traditional architecture and as important as “doing something” in the very same location. VE such as “The Psychic Detective” or “The Residents’ Bad Day on the Midway” offer a very limited interactive range in changing a certain storyline but one can change ones personification inside the world. The user encounters different parts of the VE depending on the chosen personification and the interactive access can be limited depending on the state of the narrative. An extreme example for implementing narrative interface limitations can be found in Galyean’s Dogmatic installation:

"When the user is hit by the car the system cuts to black and control is taken from the user. As it fades back in, the user is given back limited control. They are now only allowed to look within a limited space to the left, right, up, and down. (...) It is motivated by the story content." 

Both, VE and traditional architecture still depend on the actions of inhabitants of the space but the range of access and variation of these actions are also part of their presence. For example, it is part of the presence of “being in a subway” is that one cannot cause any rapid actions with the wagon one is on between the stations. 

A careful timing and rhythm of interactive access takes care of this notion of presence while also enabling interactive access.

Dramatic representation, comprehensible multi-layered access, and timing/rhythm may be read as steps towards a narrative interface design; one that might not be advisable as the desktop of an Operating System, but as an enabling device for the user to co-create the unfolding story. Note that Shneiderman’s criteria did not get excluded but widened. They can be very useful – and sometimes essentially necessary – for parts of the environment’s manipulation. For example, fluent navigation in real-time depends to a great degree on rapid and physical action.  What these new interpretations add to Shneiderman is, that a narrative structured navigation might rhythm and time its manipulative powers. 

Thus, Dramatic representation, comprehensible multi-layered access, and timing/rhythm are add-ons to Shneiderman’s rapid actions, physical actions/no complex syntax, and continuous representation. 

Self-manipulation

An interactor does not physically enter a virtual 3D world nevertheless interactors get immersed in the very same 3D world the do not physically enter. The “self” gets divided between the one whose body stays in the physical world but whose mind is engaged in the virtual one and the virtual “self” that lacks a physical body but has a virtual one operated by the human operator’s mind (for a discussion of the self in cyberspace: Turkle 1995, Stone 1995) within the limits of the VE. It is a philosophical question whether one reads other characters (computer or human controlled) inside the VE as objects or subjects. This paper treats them as objects as even an avatar steered by a human is encountered as an assembly of polygons. There is nothing to the polygons themselves. If during an online confrontation in Quake III one user has to leave the computer in the real physical world this user’s avatar still stays visible in the VE. Thus, an avatar can be lifeless but existent that means which makes it an object, a puppet. The important point for this paragraph is, that this puppet represents your presence in the VE.

There are obvious manipulations of the physical self during a session in virtual environments. One of the most interesting seems to be Char Davies breathing interface where one controls the movements in VR via the breath rhythm and it would be fascinating to monitor the changing oxygen flow during this experience in comparison with the events in the VE. Some of these manipulations have designated narrative impact e.g. by using force-feedback devices. I tried to cover these effects to some extend in the chapter of the interface discussion above here we concentrate the manipulation of the virtual representation of the self, not the mental one (which can be deeply disturbing as described in Dibbell’s discussion of a rape in cyberspace; Dibbell 1993) but the virtually represented one, the avatar, or player character.

Different VE can offer several degrees of self-manipulation on this level depending on their design. This includes a selection of characters from which the interactor can choose a representation in the virtual world. Sometimes one can adjust shape, colour, and sometimes select even the voice of this player-character and select certain items (such as clothing, things that are carried or attached to the player-character, or special abilities). Finally one can name this character.

Using this character within the environment includes body and facial animations, colour transformations, deformations, and most extreme a change of the personification, of the representing character in total.

The first selections of character-creation can be read as direct interactions: choosing different colours and appearances in OnLive! Traveller, for example, is done via a what-you-see-is-what-you-get menu screen, less variable but comparable obvious is the character selection in the worlds of Counter-Strike or Quake III. During these interactions the main interface very often is not yet in use. There is no movement in 3D but only a selection from a menu or a type in line for the name.

Once the interactor operates the chosen character within the main VE the manipulations become much more indirect. Instead of causing a certain movement most consumer titles of virtual environments allow the interactor to cause a designated action of which the character animation is only the expressive part. E.g. shooting at another character includes the shooting animation in Quake III but the player cannot activate the animation itself without shooting. These animations, deformations, and kinds of self-manipulations in 3D VE are goal-orientated. Titles such as Tekken Tag Team offer a wide range of all kinds of movements during a virtual martial arts combat. Each fighter has a certain style and even some unique body language but the user triggered manipulation methods focus on the fight aspect. There are no movements for the sake of movements and you cannot develop your own body language for the avatar you steer. The interactor might exercise the moves of a certain character but this is training for the real-physical operator, not for the virtual “self”. 

On the other hand, in Shenmue the main character advances in his knowledge of martial arts moves if you “train” him. Again, here the moves are aimed at the combat and the moves themselves do not change, but this option hints towards other uses of the self-manipulation in VE.

In general, self-manipulation in VE, so far, is tied closer to actions that to the self-expression. The part of self-expressive body language is mainly controlled by the computer as can be witnessed for example in the many different cartoon-like animations for Crash Bandicot.

One way to allow the user a more individual way of movement is to enable him to do the same action using different movements, self-manipulations. Mastering the hidden animations of Lara Croft in the Tomb Raider series does not widen her action spectrum but adds individuality to the way the user can prosecute these actions. This can result in a more meaningful interaction by the user and therefore enhance the whole experience.

Another possibility is to transfer the self-manipulation completely to the user – as seen especially in music/rhythm arcade games such as “Dance Dance Revolution” (Konami, PSX version) with no representation of a player character on-screen. In this case there is no closed diegetic world on the screen but it incorporates the interface and the whole body of the user, too. 

World-manipulation

World manipulation refers to the space the interactor is immersed in. Changing a whole virtual environment can happen on various levels depending on the virtual world, its complexity, size, and variety. Simulations of day and night, changing weather conditions, or disasters such as earthquakes or floods are world manipulations mirroring nature’s functionality. Titles such as Populous offer the user direct access to these kind of manipulations so do the SimCity titles. Both series have limited 3D qualities and in both settings the main interaction is not actually moving on the ground level of the environment. Only recently did processing power allow a real-time change of a complete high-polygon count 3D world that offers a high level of presence. Titles such as Shenmue or Black & White simulate more and more realistic daytime and weather changes. Black & White extends the world-manipulation, as the change of the environment is made dependent on the indirect interactions of the user. The way the user handles the tasks in the Black & White VE, that means that the decision whether one chooses to support the poor and innocent or whether one rules as a feared tyrant, shapes the VE. 

In other titles changes of the whole world often include narrative options. Zelda: The Ocarina of Time functionalises the use of day and night by changing the inhabitants and/or their behaviour in the VE. Once the interactor has found certain items and gained the power to change day into night and vice versa it is possible to directly manipulate the whole VE using this day-night-feature in order to find certain elements hidden in the world. Here, the world-manipulation proves to be a function within the active gameplay. 

Black & White offers a different approach as the VE – at least partly – reacts to the gameplay in total. This interaction between the world and the interactor is indirect. This kind of world-manipulation does not depend or function like natural developments but quotes elements of cinematic set design. Here too does the environment offer an opportunity to mirror the characters’ behaviour, emotional and physical state the world becomes a stage for the description of the characters. 

In this respect, then, world manipulation can be seen as a typical example of possible indirect and time-delayed interaction. 

Object-manipulation

Objects in a VE are part of the whole environment but differ from the world as it was approached in the paragraph above by offering specialised interactive access. For example, one might have to climb a giant mountain or descent into an endless dungeon but one uses a special rope for a part of the mountain climbing and a burning torch for a part of the descent. 

Other users’ avatars are also interpreted as objects here. It is especially in this avatar-avatar encounter where the lack due to the mentioned technical specialisation of VE becomes apparent. 

Specialisation does not offer a wide range of manipulations between distinct characters. Either this interaction is pre-defined (e.g. if one encounters a computer controlled character in Zelda) or the interaction is limited to basic elements (e.g. to chat if one encounters a human controlled character). 

The use of specific objects is usually even more restricted. One can combine certain elements to a new object, or use a special object for a special task, but the variety is very limited. This is mainly due to the immense range a truly variable system would allow. Large role-playing VE that offer a wide range of objects and characters already have to battle with this range. Here it is the gap between the characters’ levels that needs careful balancing. In order to avoid the sometimes arising mismatches other VE worlds – such as Worlds Away – treat objects mainly as decoration and focus on the communal chat part.

It is remarkable to discover that VE lack the immense variety of the function of any single object. As mentioned above, it was this variety that made the precise and final definition of a “language of space” (as discussed above in connection with Alexander, Ching, and Lynch) impossible. Does this mean that there is one final language of space for VE, now that the functionality can be controlled?

No. 

Each system redefines its own functions, therefore, there cannot be one language that describes all systems. Furthermore, the rise of chat-rooms and other user-user communication methods (from sending SMS messages to video conferencing) heads towards a certain individual freedom within the defined functions
.

It is this second point of the variety within user-user interactions that offers the most promising step ahead and will be related to later on.

Conclusion

This chapter opened up the discussion of user manipulation. It extended Shneidermann’s criteria and added dramatic representation, comprehensible multi-layered access, and timing/rhythm to Shneiderman’s rapid actions, physical actions/no complex syntax, and continuous representation. It furthermore looked into the available range of interactions on the level of the player’s representation in the virtual environment, the virtual world itself, and the objects within in it. 

It becomes visible that different kinds of manipulations happen on different levels of direct and/or indirect interaction. Direct self-manipulation showed a tendency to be accessible largely in its own interactive environment. Indirect self-manipulation and object-manipulation, as well as indirect world-manipulation largely happen within the diegetic VE.

There are too many different VE constructs, each founding an own interactive context, to draw any simplifying conclusions. But in general, there seems to be a balance between these direct and indirect manipulations depending on what has to be manipulated. 

Example: Haven project
Interface

My proposed research project “Haven” quotes the “Quake” interface that mirrors different qualities for the user:

1 the interface uses different input devices – that makes it engaging; if interaction of different layers is possible “Quake” differs in the interface (e.g. one can run with the cursor keys but look in any direction using the mouse)

2 the interface can be adjusted to the user’s needs – that makes it customisable (each user can define own keys or a range of input devices)

3 the interaction is very fast and accurate – that makes it reliable (the main interaction in “Quake” is to avoid being shot while shooting others – both tasks rely on a fast and accurate interface design)

4 the interface does not change by surprise – that makes it consistent (the system will not change the controls by itself – NOTE that this control change was used in Metal Gear Solid where one enemy actually changed the player controls, here this quality is broken for the dramatic and narrative effect)
5 the interface does change accordingly to the interactions – that makes it variable (e.g. in “Quake” one can pick up a new virtual weapon that will offer new features still controlled by the same interface design) this is not wrong but keep it an example-analysis
[in Williams, Marian G (ed.) CHI 99: Balakrishnan, R/Kurtenbach, G "Exploring Bimanual Camera Control and Object Manipulation in 3D Graphics Interfaces" p 56-63]
Self-manipulation

World-manipulation

Object-manipulation

2 Presentation

Breaking through the 4th wall in VE

Including user positioning

Camera in VE

There is no “natural” point of view towards a virtual environment. Each view a user can get at a RT 3D VE has to be rendered and generated by positioning of a virtual “camera” inside the VE. The role of the camera, then, is comparable to its importance for cinema – and its expressiveness can build on the visual language established by the medium film (see also Bolter 1997 who argues “We understand and appreciate Myst [= a visually rich CD-ROM computer game] precisely because we know what happens in detective films. “(Bolter 1997 p 4)). 

There has been some range of scientific research in the field of camera control in VE (e.g. Drucker’s work) and the importance of this connection between cinematic visual presentation and virtual environments will be discussed in more detail in the following chapter. This paper divides the perception-manipulation into a direct and an indirect interactive process. That means, that a user can have direct access to the definition of the visual presentation (the camera work inside the VE) or the user’s actions have an indirect effect on the presentation of the piece.

The second option will be discussed in the following chapter at length at it is seen as a potentially important and underrepresented element of VE narrative. 

This paragraph focuses on the direct manipulation of the visual presentation. 

Camera variables

There are two basic fields of picture defining elements connected to the camera: the position of the camera including its movements and orientations and the functionality of elements within the camera.

The position of a virtual camera aligns itself along the three axis that define the camera’s position in space. That means it can adjust itself forward (trucking), sideward (dollying), and vertical (craning) or in any combination of the three axis. It can also change its angle towards each of the axis by tilting, panning, or rolling.
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In addition, functional elements within the camera can cause several manipulations of the picture such as: 

· Lenses can cause a zoom in or out, or change focus

· Filters can change the colour settings or add special effects

· Shutter speed defines the brightness and co-defines the recording speed as well as some effects

· Film material defines light intensity, colour range, and grain 

Different cameras may offer different features that adjust to their special needs. Video cameras, for example, may offer a whole range of digital effects but sometimes lack a manipulation of the shutter speed.

Camera Variables in VE

3D RT VE allow all of the mentioned camera movements. The freedom of the camera is not limited by any physical constraints such as collision with walls, dependency on the movement mechanism, or on the studio settings. Camera movement, thus, is not limited by the device (the camera) itself but only by the picture and its readability, that is whether it is understandable or not.

A virtual camera is not a physical device therefore it lacks the functional parts of a real camera. There are no lenses, filters, or film material in a virtual camera. The mentioned effects have to be reproduced as part of the rendering of the picture. This changes the origin of the effects but not necessarily their availability. For example the film material’s grain can only be implemented in a virtual picture by using a filter effect during the rendering of the picture. Implementing fake camera effects such as a lens flare has become typical in games – e.g. Zanzarah – thus imitating even the camera device’s technical limitations. This changes the production method of the effect but not the effect itself. As a result a virtual camera can change the picture’s “grain” during a single take, or switch a lens flare effect on or of. This mirrors post-production special effects of films, but in a real-time environment these effects have to be presented immediately to the user and cannot depend on days and days of rendering and fine-tuning.

It is this immediate presentation that limits the range of available features in the virtual environments available to wide range consumers. For example, blurring lights and changing focus still demand a lot of processing power and became available only recently. 

Manipulation of the Camera

User access to camera control can be implemented in a VE in two basic ways: (1) via in-world elements and objects, and (2) via the interface without any in-world reference.

(1) 

Zoom effects can be found in various shooting games (e.g. when the user looks through the telescopic sight of a sniping rifle) and filter effects are implemented (e.g. as night vision goggle views) but changes of brightness and contrast are usually only accessible in a separate options-window that does not appear within the diegetic story world. A direct manipulation of focus or of simulated film material cannot be found in consumer titles so far.

It becomes obvious that a direct manipulation of a camera view within the interactive diegetic story world is connected to elements that are present in this world: sniping rifles, night vision goggles, binoculars, sun glasses etc. “Activating” these elements causes the change of the camera. 

Most first-person point of view titles connect the manipulation of the view directly to the object (here the avatar) present in the world. The movement abilities of the object (in this case the avatar, in others it might be a virtual CCTV device, a camera equipped weapon etc.) define the level of camera movements.

There are, nevertheless, important exceptions to this observation. A “pause” function, for example, usually is not present as an object in the world, but as a feature of the controls. It usually causes a freeze frame and thus can be interpreted as a virtual camera effect. Max Payne promises a feature that slows down time in the middle of a gunfight. This allows the player character to avoid the now visible bullets in a slow-motion Matrix-style. [NOTE as this game has not be release so far it has to be seen whether this feature is accessible to the player or an automatic option!!!]
(2)

Other titles offer an immense freedom of camera movement inside the virtual environment by either not connecting it to any object (e.g. Ground Control) or to an object with almost unlimited abilities (e.g. to a god in Black & White or a ghost-like being in Counter-Strike where you are limited to your characters’ movements during the fight and are free to fly through the environment once you are killed). 

Mario 64 offers an interesting mixture of both basic camera control methods by introducing a virtual camera-operator that, in fact, allowed a wider access to the virtual camera position and orientation through the controls. Other titles (such as MediEvil) included more limited camera control through the controls. This camera control usually uses the player character as the centre for any kind of movement and is, therefore, rather limited.

One can state that the camera control can extend the diegetic world (e.g. in Ground Control or MediEvil) by not using any reference between the user’s positioning in the VE and the camera control. To a greater extend, though, the camera control is part of the story world and tied to either the user’s personification (which can have almost unlimited movement abilities as in Black & White) or to other objects presented in the VE.

Editing

Changing the point of view completely, id est editing, can also be found on both poles: inside the diegetic world (e.g. the jump to a special location in Age of Empires by clicking on the part of the overview map that is always visible on the screen for orientation) or through controls (e.g. when one jumps 90 degree within the world as in Incubation). Special significance can be attributed to the cut to a first person point of view even in a generally third person point of view title. As far as I know, a direct control of this feature is implemented only on the level of controls (e.g. in Tomb Raider). [HM? Picking up a small object in Shenmue activates the 1st pov, too!!]
A special case is a movie-editing feature of interactive titles that consist of two stages: one allows a high level of interaction with the diegetic world and the objects in it while camera manipulation is strictly limited, the second erases the manipulation of the world and its objects but allows a higher level of camera control in reviewing the action. In other words, one creates an interactive event and after finishing this event one can create a cinematic representation of this event. For example, Grand Tourismo puts the player in the seat of a racing car and the player has to race against opponents. Once the race it finished, the user can edit a movie representing this race using different camera angles and movements. This clear division of camera control and event control illustrates the current limitation of direct camera control within the event clearly. It would be impossible to edit a film of the race and drive a car in the race at the same time.

Camera as storyteller

Sound in VE

Limitation: this is not about sound and narrative but only about the value of sound generally in VE (spatial effects, diegetic, nondiegetic use …)

Silence as important musical element (diegetic when you hear the other sounds of the world) non-diegetic when even these sounds are missing (Gorbman 1987 p 18-19)

“Music in film mediates. Its nonverbal and nondenotative status allows it to cross all varieties of ‘borders’: between levels of narration (diegetic/nondiegetic), between narrating agencies (objective/subjective narrators), between viewing time and psychological time, between points in diegetic space and time (as narrative transition). Finally, the connotative values which music carries, via cultural codes and also through textual repetition and variation, in conjunction with the rest of the film’s soundtrack and visuals, largely determine atmosphere, shading, expression, and mood.” (Gorbman 1987 p 30)

“Film music is at once a gel, a space, a language, a cradle, a beat, a signifier of internal depth and emotion as well as a provider of emphasis on visual movement and spectacle. It bonds: shot to shot, narrative event to meaning, spectator to narrative, spectator to audience.” (Gorbman 1987 p 55)

“’Music will always have its influence,’ asserts Roger Tallon, ‘ because it does not pass through the same control circuits, because it is almost directly plugged into the psyche.’” (Gorbman 1987 p 58 quoting Tallon)

[chapter III of Gorbman 1987 deals seemingly most explicit with the comparison of Barthes et al and film music]

Poole 2000 has one chapter on the use of visuals with sounds (Poole 2000 p 80-84) where he demands less conventional use of sounds and music, which he says get too near to realistic film standards that mirror real-life; “Videogames at their best are imagining whole new worlds of their own, so why cannot they invent more new sounds to bring them to sensual life?” (Poole 2000 p 81) hinting especially to the spatiality of sounds such as its use in Perfect Dark (quasi-surround sound) also stating: “The problem with such scores [= music for new games read from the CD], even when – as is increasingly the case – they are highly competent and pleasing pieces of music in their own right, is that, unlike the videogame’s visuals, they are not interactive.” (Poole 2000 p 83) [NOTE I do not necessarily agree with that as I think that music is a classic example of indirect interaction that can be triggered by the user or by the system] Poole argues about that the change of a musical piece can break its consistency “The best videogame scores circumvent this knotty problem altogether by not attempting to be continuous, film-like soundtracks at all. Instead, music is used as another kind of atmosphere-heightening information.” (Poole 2000 p 83)

3 Structuring narrative

It is envisioned, that a structure of narrative in a RT 3D VE builds up from the basic interactive element towards a complex meaningfulness of the whole experience. This last chapter, therefore, will step from the basic and most immediate action towards how these actions can be assembled in larger contexts until finally offering an overall-structure for these larger contexts.

These three steps will be incorporated via referring to

1- Improvisation (referring to Johnstone)

2- Motifs structure (referring back to Ching)

3- Monomyth (referring to Campbell)

Improvisation from theatre to VE

It has been discussed how the visual representation influences the position of the user towards the event in the virtual environment. This did relate very much to cinematic approaches. 

At the same time these environments incorporate a theatrical quality that cannot be found in films: the notion of the activity of the user inside and with the unfolding event – which is “ergodic” (Aarseth 1997) on the physical user’s side and even more active as fulfilling a role inside the VE, where the player character often engages in artistic manoeuvres. The willing suspension of disbelief, then, includes an active part of different quality than the reading of a film or a book does. 

This paragraph will approach this active part within the VE by referring to Improvisation theatre – especially the Improv forms developed by Keith Johnstone (Johnstone 1989; 1999). 

Theatrical improvisation has already been used in the design and analysis of interactive VE by various researchers. Namely the OZ project at Carnegie Mellon University (e.g. Mateas 1997; Bates 1992; Bates 1994) and the Virtual Theatre group at the Knowledge Systems Laboratory at Stanford University (e.g. Isbister 1999; Doyle 1999; Maldonado 1998: Hayes-Roth 1996, 1994 [various publications each year]) took improvisation in account in their agent design and world conceptualisation (also Laurel, as theatre p. 189ff; Platt, interactive entertainment p. 6; compare with processes during improv theatre in: Wolf, Improvisation).

Improvisation, or Improv, or Theatresports, as structured by Johnstone, depends on its most basic level on offers. Whereby an offer is “anything that an actor does” (Johnstone 1989 p 97). By using these offers two Improv actors can develop a scene. “[D]ramatic action”, then, is understood by Johnstone as “the product of ‘interaction’ as ‘a shift in the balance between two people’” (Johnstone 1999 p 77). This shift develops only if both actors are active/offering.

In the context narrative 3D RT VE we understand the user as well as the VE system (the world and it’s ingredients which include optional other users represented as avatars/ingredients of the world) as “actors”. The interaction unfolds between these actors inside the virtual world comparable to the action of an improvised scene on a theatre stage. 

An offer in a 3D RT VE, then, is an action inside the virtual world triggered either by a user or the world’s system. And dramatic action – in Johnstone’s view – is the dynamic balance between system and user. The smoother and more dynamic the cooperation of user and system evolves, the smaller the gap between user and system, offer and (inter)action becomes, the better the collaboration between both. Users´ actions become offers to the system, which reacts and responds with new offers.
Improvisation in VE

There are a number of reasons why the concept of Improv theatre is of value when analysing narrative VE:

(1) both depend on active interactors

(2) both follow predefined rules

(3) both do not depend on a predefined ending

And even the differences between the both are of value when analysing narrative VE:

(1) in Improv the rules are all given and know before the game – not so in VE

(2) the level of improvisational complexity in a VE is lower than in Improv theatre

Finally this paper will refer to Johnstone’s advice on how to turn a improvised scene into a meaningful story by reincorporating established elements.

Improvisation theatre can be applied to VE on two levels: on the level of the user-system interaction and on the level of the interaction between the user and different elements within the system. The main difference, here, is the difference between the interaction of the user with either the whole text (see Aarseth’s “Textual Machine”; Aarseth 1997 p 21f) or with elements within the text which are encountered as evenly matched elements to one’s own presence inside the world (see Laurel’s concept of the user as “human agent”; Laurel 1991).

As this text does not intend to position VE as narrative media in relation to other textual structures the main difference between these two approaches will not be elaborated here. I will approach the significance of improvisational theatre on narrative 3D RT VE in a mixed way between both possible options.

In improvisation theatre each offer can be accepted or blocked, causing the event either to unfold or bringing the development of the scene to a sudden end. Parallel, if a user or the VE do not accept the offers/actions of each other, then there will be no interaction happening and the event will not evolve.

Theatresports uses the predefined games to make actors create short scenes, which – if the Improv players are experienced – have a certain narrative, build up and release tension, develop characters, following various methods to enhance the scenes impact by closing it to a short story. Nevertheless, Improv theatre does not demand any "ending" but offers seemingly endless cooperation. Two actors can develop evening long performances from pure improvisation (see Wolf 1994). Without an audience, that limits the length of each performance, improvisational scenes can extend as long as the physical and psychological stamina of the actors last. This mirrors one possible feature of computer controlled narratives: they can stretch on for a very long time, like soap operas. Mirroring Lippman´s demand for the "appearance of infinitude" 
 in interactive experiences they only depend on the user’s stamina while the system can generate more and more events and encounters.

Another close parallel between Improv theatre and virtual environments is, that both follow clearly predefined rules and in both cases this limitation does not necessarily have to be a disadvantage. "Limitations - constraints that focus creative efforts - paradoxically increase our imaginative power by reducing the number of possibilities open to us. Limitations provide the security net that enables us to take imaginative leaps." 

But in difference to Improv theatre, where the rules are give in advance (e.g. the rule that the actors have to rhyme everything they say, or play the scene in a certain emotional or physical state), 3D RT VE do not have to present all the rules in advance. 

The user learns the VE while experiencing it. "Während man beim traditionellen Brettspiel immer alle Regeln erfährt, verlangen ´Pac-Man´ und andere Arkadespiele vom Spieler das Erschließen der Regeln aus der Beobachtung des Spielverlaufs. Aus diesem Grund rufen Computerspiele induktive Fähigkeiten in weit stärkerem Maße hervor, als dies bei Spielen der Vor-Computer-Ära der Fall war." 

This, again, demonstrates the power of the narrative elements inside a VE as this learning process has to be structured. It is envisioned, that a narrative structure will even improve this learning process. This seemingly includes a significant step away from the improvisational character towards a much more pre-structured experience, but if one defines a change of the rules as a new offer, this still incorporates the logic of Improv theatre.

Another difference between 3D RT VR and improvisational theatre is the level of complexity between the actors. We defined the pre-programmed and pre-designed virtual environment as an equal partner in the event but a VE’s imaginative and improvisational powers are very limited in comparison to a human’s. Artificial intelligence can simulate actions to some extend, but these actions will always follow certain mathematical rules. Johnstone explicitly defies this asking his actors to leave the conscious and predefined concepts behind and rely solely on their imagination, which let them reveal unconscious actions/offers.

The human user can adjust much better to the offers of the system than vice versa. This shifts the balance in the improvisational event towards the user, but it does not break the concept of offer-acceptance-block. It bends it, nevertheless, towards the user’s adjustment and exploration of the limited offers of the system.

Once these rules have been explored – in improvisation theatre as well as in virtual worlds – following them can lead to narratives depending on the level of experience of the actors. 

The more experienced the user gets within the VE and in the process of interacting with it, the more fluent the cooperation of system and user will be 
.
This includes the mastering of the controls, but also an understanding of the integral elements within the world. In improvisation theatre these elements are created “on the fly” by the actors leading to scenes of explicitly uncontrolled narrative – or no narrative at all. In narrative 3D RT VE the system’s offers are much more pre-defined, therefore can lead to a much more controlled event. 

In the following we will relate back to the comparison of Johnstone’s improvisational theatre and narrative 3D RT VE. But so far one major part of the improvisational part seems significant: the exploration of the offer through the user due to the limitation of the VE. In a 3D world this explorative part is usually a twofold event: (1) the discovery of something or someone in the world; (2) the interaction with this entity. Referring back to the object and world manipulation chapters these are two different events.
Finally another analogy to Johnstone’s Impro is the way he wants the actor to create stories during the improvisation by referring back to already established elements. 

“The improviser has to be like a man walking backwards. He sees where he has been, but he pays no attention to the future. His story can take him anywhere, but he must still ‘balance’ it, and give it shape, by remembering incidents that have been shelved and reincorporating them.” (Johnstone 1989 p 116)

The same can be said about a user experiencing a narrative 3D VE. Here, the flexibility of the system is very limited if the user wants to refer back to an established element (e.g. in a point-and-click-adventure the user might try to re-use certain objects at certain locations which is not feasible with the system). On the other hand, the system can enhance this reincorporating of shelved incidents by quoting established motifs.

[NOTE the way I mention characters later suggests that in addition to motifs I could discuss character functions (also near to Campbell) here and summarise both later as narrative structural elements that allow variety in the experience and its narrative value]
Motifs

We have already proposed a spatial structural approach to the use of motifs in RT 3D VE using Axis, Symmetry, Hierarchy, Rhythm/Repetition, Datum, and Transformation. In combination with the improvisational theatre we can conclude the narrative value of this proposed structure. Reappearing motifs connect the improvisational actions of the user within the VE forming bigger clusters of meaningful events.

· Axis – An assembly established by two points in a narrative and about which forms and spaces can be arranged.

· Symmetry – The balanced distribution of equivalent narrative elements about a common line (a sub plot) or point (character).

· Hierarchy – The articulation of the importance or significance of a piece of the narrative by its size, shape, or placement, relative to the other pieces of the organization.

· Rhythm/Repetition – The use of recurring patters, and their resultant rhythms, to organize a series of like narratives.

· Datum – A goal specific, variable, or diffuse that, by its continuity and regularity, serves to collect, gather, and organize a pattern of narrative.

· Transformation – The principle that an narrative concept of organization can be retained, strengthened, and build upon through a series of discrete manipulations and transformations. 

"A motif is a recurring image or rhythm or sound that is used throughout the film to deepen and dimensionalize the storyline and add texture to the theme. (…)When they work best, they continue throughout the entire film, helping the audience to focus on certain elements." 
 Referring to once established motif allows the user to build up a connection to the former appearances of the recognized motif through these connections via the imaginative work and active participation of the user. This interconnection of motifs functions in movies as well as in interactive environments and offers a twofold narrative value:

(1) Recognising an established motif lets the audience/user build up a connection to the already happened event. Therefore connecting this current event to a past one and forming a meaningful relation between both. The plot thickens because of the uncovered relation. Johnstone even point out “a perfect story is one in which all the material is recycled” (Johnstone 1999 p 81).
(2) Recognising a motif can push the story forward "helping the audience to focus on certain elements" (Seger 1994 p 109). It shifts a certain element into focus, one that might have been hidden so far, thereby given the narrative a new twist, speed, or direction.

But a main difference between the use of motifs in films and narrative VE is, that in VE motifs are less linear. 

Motifs in films

The shark sound in "Jaws" (Spielberg ???) is used as a tension rising element (on the archetypical use of sound in film see e.g. Lack 1997 p 175ff especially p 182ff). It is established as the “presence” of the invisible shark and always heard when the shark attacks. But it stays absent when the shark becomes visible for the first time approaching the main characters´ boat 
. Thus, this highly linear use of the motif has built up tension through the combination of the sound motif and the attacks. The reversal of this effect, the attack without the anticipated sound, improves the horrifying impact of the first “meeting” of protagonist (Martin Brody) and antagonist (the shark). This is the more forceful as the musical foreshadowing of the shark attacks is never broken; a false alarm is not accompanied by the motif (see Lack 1997 p 330). Gorbman furthermore argues, that the theme also creates an ironic distance between the audience and the film character, whose fate is announced by the shark’s motif (Gorbman 1987 p 58). This distance is missing during the visible opposition of Brody and the shark. This major turning point in the narrative is supported by the use of motifs.

A less linear film like "Diner" (Barry Levinson) uses motifs more comparable to the spatial arrangement outlined in combination with Ching. Here, certain motifs are used to create the movie´s virtuality, it’s overall “feeling” that is closely connected to Levinson’s personal memories. "It is interesting to note how many of the films that are built on interwoven stories share nostalgia as an inherent part of their makeup. This seems to be because the re-creation of an era - the music, the clothes, the dialect, the social rules, rituals, and context - leads in the best films to an especially vivid portrait of a place in time, and this in turn helps the various stories to coexist and coalesce." 
 Music, clothes, etc. are motifs whose combination can connect the audience to the environment – in the case of "Diner" the diner restaurant and its inhabitants. Thus, these motifs enhance the virtuality of the film, its world, time, and character relations. 

Motifs in VE

Comparable to “Diner” in interactive environments the effect of motifs can be openly backwards relating, as their narrative cannot be as tightly pre-constructed and linear as in Spielberg’s movie. But that does not mean, that they cannot hint towards new or upcoming actions. 

In the game "Tie Fighter" (as well as in other titles) the change of the background music’s motif indicates the growing danger even before the enemies actually appear 
. But the reaction to this information is left to the user. One can prepare for the upcoming and unavoidable battle but does not have to. This mirrors the strictly linear approach outlined above in the example of “Jaws”.

On a less linear level "Bad Day on the Midway" uses musical motifs connected to certain characters. Whenever "Dixie", one of the burdened heroes of the midway, appears the background music changes to a country and western style. Likewise, special locations along the rotting midway are equipped with their own special background music, which again is interconnected to the inhabitants of the place. [CHECK] If the user enters “Dixie’s” living space one hears country music when interacting with the various available elements – even if one inhabits a completely different character. Thus, the connection of place and character is strengthened through the use of motifs (not only sound but also graphical). Combination and arrangement of these motifs leads to the VE’s consistency and a network of connections can be uncovered during the exploration of the space.

During the design of a narrative VE motifs are good possibilities for the original designers to declare their position as they can focus the attention on certain aspects. It is still up to the user to explore and connect the elements during the interactive experience that might unfold in a completely unpredictable way but a careful arrangement of the reappearing elements allows a certain authorship to the designer without taking control away from the user.

Thus, the writer can point out an own position without taking the final interpretation from the user. This final exploration, connection, and – in the end – interpretation of the elements is still left to the user and enables each one to experience a unique narrative. 

Structuring motifs in VE

Starting from the basic improvisational principles and extending them towards the use of motifs we outlined a possible structuring of a VE on the levels of the individual macro-event (that is the single interaction, here understood as a process comparable to the concepts improvisation theatre that does not demand to look into the future but just to handle the present moment) and on the higher level of inter-connecting these events via motifs. 

This paragraph will try to establish an even higher narrative order by stepping from the meaningful assembly of motifs to a high-level narrative structure that still allows users to develop and experience their own stories.

Laurel argues that it would be too much to expect any user having to fulfil one’s embodiment in the virtuality and having to create a unique story at the same time.

"He cannot lose himself in the experience of creating a character because he must keep an eye on the development of the plot; he cannot enjoy the act of playwriting because he is constantly distracted by the requirements of acting." 
 I disagree with this approach for several reasons. 

One is that the notion of a “story” and that of a “narrative” are not the same. Again it might be necessary to mention that this paper heads towards VE that use narrative elements in order to structure them – and thereby the possible experience a user can have with them. We sidestep the question whether the experience itself is a “story” or a “narrative”.

A second one is that the creation of meaningful clusters of events – e.g. through the recognition and assembly of motifs – can be implemented into the positioning of the user. Thus it is not a contradictory activity to be and active participant in a world that is structured in narrative ways and creating a unique narrative event from it.

In order to allow this event to be unique while also including narrative tools a very rudimentary approach to storytelling has to be used for a shaping of the user´s experience. Therefore, I refer to Joseph Campbell’s model of the monomyth. 

From archetypical narrative elements throughout various kinds of stories Campbell extracted a model of narrative claiming to fit literally every story-, dream-, conversation-like event.

"All stories consist of a few common structural elements found universally in myths, fairy tales, dreams, and movies." 











The hero’s journey according to Vogler 

To describe the hero’s journey along the circle in a very short, very raw way: The upper half of the circle represents the hero’s ordinary world, 
 which receives a lack or wound. This wound causes a the call to adventure for the hero but at the beginning a lot of heroes refuse this call. Only with the support of a mentor-character will the hero cross the threshold into the world of the adventure and enter the special world which is represented in the bottom half of the circle. Here the hero gets tested during encounters with friends and enemies on the way to the most threatening concentration of the main problem: the supreme ordeal. Having survived the supreme ordeal and having gathered the reward (the "elixir") along the way the hero returns back to the ordinary world. If the hero did improve, grow, and change during the adventures in the special world by surviving the supreme ordeal he/she will bring the elixir as the prize to the needs of the ordinary world and heal its initial wound 
.

Campbell’s storytelling approach is a very fundamental one based on stages of the hero’s development instead of the clear act-structures of a clear two-hour-Hollywood-movie (e.g. Field, screenplay p. 115; also: Field, screenplay p. 9; also: Field, four screenplays p. xviii). It does not depend on a linear temporal string that defines the momentum of the piece. Instead: "Many tales isolate and greatly enlarge upon one or two of the typical elements of the full circle (...), others string a number of independent cycles into a series (as in the Odyssey)." 
This mirrors the freedom of a user, who can explore a certain VE in ways that depend solely on his/her timing. 

The most valuable element of Campbell’s approach is, that although the unfolding of the different elements and stages is not dependent on a given time frame, there is nevertheless a hierarchical relationship between the stages. 

A user following the circle as the adventure’s hero [NOTE Johnstone on “rejecting the hero role”: “Rejecting the role of the hero keeps sending the players back to square one. Players who reject the role of hero suffer the very real agony of being trapped in front of a bored audience.” (Johnstone 1999 p 78) also Campbell: "The new rules of the Special World must be learned quickly by the hero and the audience. (...) Another Test of the hero is how quickly she can adjust to the new rules of the Special World." 
 this is also relevant for the user’s acceptance of her role in the hero’s circle + the step through the 4th wall in VE] constructs a linear experience with a basic narrative backbone. 

Thus an implementation of this model into a narrative VE seems promising [CHECK: who tried it? I seem to remember some Game Developer articles] but a linear model such as the circle is too limited to be applied to interactive media. It was conceptualised for an analysis of traditional media (fairy tales in Campbell’s case; Hollywood movies in Vogler’s). It does not describe an interactive environment convincingly enough, although it is based on the fundamentally interactive concept of an active hero.

Users might sidestep, go backwards, or stand still on any given point of the circle. This would still be acceptable within the definition of Campbell’s concept, but a world that would keep the circular shape would necessarily come to a standstill if, for example, the user would hesitate to step over the threshold into the “special world”.

Thus, in order to apply the model of the hero’s journey to narrative 3D RT VE this paper suggests to expand the circle towards a less linear and more spatial form: a globe.






The spatiality of the globe illustrates the free exploration of the VE and its degrees of latitude illustrate the advancement in the hero’s journey. These advancements can be included and marked in different ways. 

One way is to implement them by referring back to already established motifs/elements. As described above, this allows the user to connect between past and present events, anticipating future ones.

Another possibility is to have reappearing characters, such as the character of the mentor in Campbell’s model. Laurel already points out about the use of agents: "Every action taken by an agent, including the human agent(s), creates further possibilities and constraints as the activity takes shape." 
 Implementing her approach to the globe model would mean that one positions a character roughly at the necessary location where the user has to step into the next stage of the adventure. This technique can already be found in many current computer game titles that implement a mentor, a main antagonist, allies, enemies, and even shape-shifters. These characters are used to animate the user to step over a threshold within the VE into the next stage of the narrative adventure.

It should be noted, that “threshold characters” can also move in the spatial structure of the world. Thus, a player character can meet them again on different location within the world and each time the computer-controlled character can fulfil its function as part of the hero circle. This way the non-linear exploration of the VE stays intact and the special interaction with one element (the “threshold character”) is a variable one depending on the relation between the player-character and the threshold character. In addition, each character can change its function depending on conditional states. This is part of the outlined object manipulation. Thus, a mentor-like character can develop into a villain later in the progress of the hero circle and vice versa. Parallel the whole environment or parts of it can change depending on the story state – this is part of the world manipulation. Thus, a friendly forest can transform itself into the deadly centre of the antagonistic force. 

This relates back to the concept of the story map introduced earlier. Any location can have a certain narrative ingredient attached to it – like a princess trapped in a tower – and this ingredient might be the next development step for the user in the structure of the adventure.

Users may like the starting ordinary world and never enter the special world - it is left to their decision. Although the narrative can offer the possibility of entering the "special world," its entering is solely the task of the hero/user embodiment. For example mentor-like characters may give hints, an opposing force may arise etc. In this I agree with There are a lot of elements (characters, riddles, conflicts ...) that can shape the event but the former linear acts vanish and are replaced by user´s decisions.

In an interactive version of "Groundhog Day" the user may decide not to drive to the little village, but stay in the "ordinary world" of the capital and do her/his job as weather announcer, trying to start relationships with other characters. But the implemented "wound" could be the bad behavior of the user-character in the past which prevents the relationships. This "wound" could be one the pre-defined accessible ones. By staying in the "ordinary world" this wound cannot be healed. Whether the user wants to heal the wound is an interactive decision and left open. He/she may stay forever in the television studio without even realizing the "wound" - maybe discover other possible objectives/problems/"wounds".

Once in the village, the village as location and the ever-repeating day as time become the borderlines of the "special world". As in the ordinary world, one may be enabled to stay in this "special world" as long as one wants to, depending on interactive decisions. Users may never want to create the "perfect day" as it is the case with the movie narratives´ original objective. Other objectives may be chosen and each user can find an own relation to the environment. Learning about the village and its inhabitants, their problems and past stories may, in fact, be a complete game´s experience. Once again the narrative can offer hints and possibilities to navigate the user´s interest to a return to the "ordinary world". In the movie the inability to flee the ever-repeating day and location leads towards an immense pressure. This may not be the case for every user. But having explored every item, every character, every moment of the "special world" can lead to the realization of how to advance back to the "ordinary world" and heal the still existent wound.

In the case of "Groundhog Day" this would be the creation of the "perfect day" and the reaching of the ability to love and be loved (in this case the "elixir" which literally heals the whole village for one day and the hero forever). The creation of the perfect day is the protagonist´s almost unconsciously followed "way back" leading to perfection. Now the "wound" can be healed and the users may be allowed to build up relationships to other characters. This describes a possible hero´s/user´s journey that depends on one special wound, but there could also be a variety of possible wounds accessible in a wide environment. The whole story may unfold in a completely different way.

Interactive environmental architecture can take very different shapes from clean branching trees up to complex world structure. These model can be combined and arranged in a variety of ways. Their structure is very different from traditional cinema´s story telling (as discussed in chapter "three act structure") but can use elements like theme, motifs, and "elements of the future" to engage the user. By that the event itself happens in the collaboration of the non-linear environment and the user. Enabling this collaboration is the goal of interactive narrative structure. The goal of interactive stories is the user´s experience. 

A shaping of this experience through complex structure of the system proves the new accessible fields of interactive stories. 

Having discussed the virtuality´s qualities, the possible environment´s structure, its relation to linear storytelling, and interactivity´s implementation qualities leaves open the narrative space, where interaction is directly accessible: the scene unit. It is necessary to leave the overall structure of the environment and general experience and focus back on the narrative space where interaction is directly accessible for the user. Useful user´s interaction happens in the specialized scene which enables decisions that refer to a concrete situation/offer. 

Concluding we argue that the globe model can be used as a practical tool for the design and analysis of narrative 3D RT VE. Starting from the connection from basic interactive process and their connection to improvisational theatre we have offered motifs and later characters as variable narrative elements that allow a structuring of the system and therefore the unfolding user’s experience without forcing a predefined linear narrative per se. The globe model was introduced to enable a shaping of this implementation.

Social Space

One possibility of 3D RT VE has not been developed so far: its importance as a social space and the value of narrative elements in this virtual social space.

The social value of a space is a twofold quality. 

A space can have a social value because of its ability to be meaningful for one person – and it does not matter whether anybody else has access to the space. For example, if a VE is capable of revealing hidden qualities of the user, then it gains a social value on this personal level. For example, Black & White promotes itself with the tag line “find out who you really are”.

Or a space can have a social value because its interpersonal communicative aspects. Then it has to offer access to more than one human user and enable their communication creating “arenas for social experience” (Stone 1998 p 15). See also “I care about these people I met through my computer, and I care deeply about the future of the medium that enables us to assemble.” (Rheingold 1993 html version introduction)
But before one accepts the notion of meaningful places – of individual or interpersonal significance – in virtual environments it has to be discussed whether a virtual space can be a meaningful place.

NOTES:

Gorbman notes the social value of music that bonds people together (Gorbman 1987 p 53)

Interesting clash of interpretations: while Turkle and Stone advocate the virtual worlds as opportunities that “people are able to build a self by cycling through many selfs” (Turkle 1995 p 178) based on the idea of “identity as multiplicity” (Turkle 1995 p 178) that does not end up into one ego but many entities; and Stone agrees that they are “waiting to observe how the dialogue between nontraumatic multiplicity and clinical accounts emerges in a new therapeutic context” (Stone hardcover UL copy 1995 p 60)

VERSUS: Wertheim p 247 – we might loose the ability to change our real self if we can play all these other facets of us in VR versus Stone’s idea of outliving one’s number of personalities

Myths in VE

Virtual space is a product of human knowledge. It influenced by natural forces only to a very small extend 
. This encapsulates some important qualities when it comes to understanding this space. This new space has no natural (e.g. geographical, zoological, or social) past, no context with other spaces (as it developed separate from them), no native inhabitants, and no limitation in terms of height, depth, or width. It is a completely profane world “there are only fragments of a shattered universe, an amorphous mass consisting of an infinite number of more or less neutral places in which man moves” (Eliade 1987 p 23f describing profane space). 

Virtual Reality’s appearance does not depend on Newton 
 or Einstein nor is it based on Mother Earth or any religious-social concept. 

Eliade argues that the concept of a Mother Earth could only be developed in cultures that developed agriculture (Eliade 1987 p 17). Agriculture cannot function in a VE, therefore, there cannot be a “natural” (that means at some point necessary) development to a comparable concept of Mother Earth.

The question, then, is what can and has to be established in a VE that creates a comparable connection to the space, instead? 

Differences in religions can be “explained by differences in economy, culture, and social organisation – in short, by history” (Eliade 1987 p 17). Shaping VR gives birth to VR’s history and that forms the sacrality of its space. There are two problems we are facing in this respect:

1) We are still in the very early ages of this process that allows one only to trace elements of this process.

2) As the development of VR technically and socially is expanding with an enormous speed its history-development is very fast. There are very few systems that do not get replaced after a few years or months. But a space’s ”general speed of change has to be so slow as to allow for history. When history is not related to a stable system of places it becomes meaningless.” (Norberg-Schulz 1971 p 114) 

[NOTE: this is one of the background ideas behind Haven]
Keeping these problems in mind: What traces can we find and what patterns do they follow towards connecting humans to virtual space? 

A VE has no meaning per se but it has the capability to create “arenas for social experience” (Stone 1998 p 15). This highlights their enormous relevance. In the form or computer games interactive digital environments “are redefining the symbolic underpinnings of our culture” (Provenzo 1991 p 33) and as such they have the potential to replace the television as the main "medium of socialisation" (Gerbner/Gross 1976 p 175 on the role of television) – at least for some social groups.

3D RT VE are so strong in this respective because a user can connect to the space of the environment just like to the environment of a television program, such as a soap opera’s setting, the daily evening news, or a talk show.

As with any environment a real-time 3D VE can allow this connection to the space on two layers: the personal, private relationship and the interpersonal relationship.

Personal – Interpersonal Space in VE

Eliade mentions “privileged places” like the place of birth, the place of one’s first love etc. that form “’holy places’” of one’s “private universe” (Eliade 1987 p 24). Accordingly Bachelard discusses at length the house as a “privileged entity” for the study of “the intimate values on inside space” (Bachelard 1994 p 3) 
.

The more or more intense one interacts with and within virtual spaces the more these personal relevant, intimate places evolve in VR, too. Examples for that are VR burial grounds for virtual creatures, such as a Tamagotchi cemetery (at http://www.mirskyland.com/tamagot/tamagot6.htm) and VR churches where couples marry, as in Ultima online (for a detailed discussion of evolving communities in VR see Turkle 1995, Stone 1995, Rheingold 1993). Users can feel at home in virtual spaces. This gives each action within such a space a significance just like in the physical world described by Bachelard or Eliade.

These actions, then, can form the legends of cyberspace from the memory of the humans “inside” them: the myths one connects to the individual space become the “prehistory” (Bachelard 1994 p 33). But it is important to notice, that the birth process of these myths differs from that of myths in the real-physical world.

For example Eliade argues that “To tell a myth is to proclaim what happened ab origine.” In his interpretation myths relate always to “what took place in illo tempore” (Eliade 1987 p 95), which is the time of gods. There is no “ab origine” in a VE but still the evolving myths quote the same elements (death, birth, marriage, relationships etc.). 

Another lack of virtual environments is the mentioned lack of “nature”, and the “order of nature”. “Every functioning mythology is an organization of insights of this order, made known by way of works of visual art and verbal narrative (whether scriptural or oral) and applied to communal life by way of a calendar of symbolic rites, festivals and manners, social classifications, pedagogic initiations and ceremonies of investiture, by virtue of which the community is itself mythologized, to become metaphorical of transcendence, participating with its universe in eternity.” (Campbell 1995 p. 20)

But this lack of reference to nature does not necessarily exclude virtual environments from myths, as Campbell refers to the worlds and gods as levels of reference “which are neither places nor individuals but states of being realizable within you” (A. K. Coomaraswamy quoted in Campbell 1995 p. 20). If the source of a myth is inside an individual and gets projected to the outside space, then this outside can also be a man-made virtual space.

Can we here plug into the idea of space as a mirror of the internal state of the audience/user?

Internalising space?

Create spaces that can be expressive virtual environments adjusting themselves to user-manipulation

[Black&White does this dramatising of space to some extend: For example it starts raining when a ill peasant is lost in the forest.]

Game-worlds are dominated by the potential for dramatic experience which will engage the player. A film-set may also mirror the condition of one character, as this view into the "interior" world is engaging for the audience of a movie. The journey up the Cambodian river in Apocalypse Now (USA, 1979, Francis Ford Coppola) is a journey into the heart of darkness (Joseph Conrad), to the inmost centre of a tormented soul. Its staging, editing, lighting, and design mirror this internal journey (Production Design: Dean Tavoularis; Art Direction: Angelo P. Graham). This cinematic space design draws the audience closer to the protagonist, narrowing the gap between hero and spectator. 

Some games already employ such techniques. In Silent Hill (USA, 1999) the user has to steer the player-character deeper and deeper into the cellars and tunnels of a doomed environments. The final levels mirror the descent of the lonely hero into hellish realms where the last levels are barely understandable from an architectural point of view, but raise the eerie feeling of “being lost” in the player - the same feeling of horror that the hero encounters. Here a gradual change of the world appearance replaces the true world-manipulation but hints towards the way VE can be handled to enhance the dramatic impact of a title.
Here virtual environments bear a close parallel to urban environments [NOTE: in reference to the “internalising” block: Travis Buckle in “Taxi Driver” and the way NY is portrayed might fit nicely in here]. It is not surprising that various researchers have already outlined the parallel between “Cyberspace” and urban development (e.g. Mitchell 1995, 1990; Graham/Marvin 1996).  The existence of urban myths justifies the search for myths in VE. Like urban myths VR myths are based on man-made world. Virtual environments enhance one of the essential functions of a city – that of fast access to communication – to the extreme. A first thesis, therefore, would be that VE myths grow from the communication between users, who can exchange this information without ever meeting in persona. Examples for that are myths that are created via chain mail, but any kind of discussion in any virtual world bears the potential for giving birth to a myth in it. 

One of the tests that happened at CUMIS in this field consisted of an improvised online performance in the virtual world of Worlds Away. CUMIS graduates gave a performance of aliens that existed only in digital form and visited the world of Worlds Away wondering about what the other avatars told them about “the real life” and spreading their own philosophy. For this purpose the students had specially equipped an apartment inside the virtual world and handed over this apartment to some visitors of the event itself. Although the whole exercise was very playful and intended more as an introduction to virtual worlds for the students, it caused some users from the audience to take care of the apartment and discuss the cult of the strange aliens for weeks to come. In the combination of spatial definition (the apartment) and interaction with characters (the acting graduates) the short event caused the birth of a mini-legend for some of the Worlds Away inhabitants. It spread further in the Worlds Away users’ talk about the happened event that evoked interest of people who could not be at the alien-meeting itself but now – at least – could visit the place where it did happen.

[If the medium is the message, then in it also is the myth and knowledge itself becomes a space. – oyoyoyoyo] 

“VR users construct their knowledge, then dwell within it, exploring their understanding.” (Lauria 1997) Space and myth become connected.


Norberg-Schulz approaches this connection of myth and space from the other side:

“The landscape where he [=man] lives is not a mere flux of phenomena, it has structure and embodies meanings. These structures and meanings have given rise to mythologies (cosmogonies and cosmologies) which have formed the basis of dwelling.” (Norberg-Schulz 1980 p 23) 

Norberg-Schulz mentions this formation of myths in reference to “natural space”. He considers the “genius loci” as present in the natural space and to be revealed by architecture. 

This paper sees a “genius loci” as potentially present in any given space and to be revealed by the user of this space who does not necessarily have to be an architect. This interpretation, then, allows the “genius loci” in man-made environments such as cities or VR, too. It is here that the step from space towards meaningful place is possible in virtual environments. 

Based on this premise I disagree with Mitchell who argues that, “equipping a place with its genius has simply become a software implementation task. Lines of code can supply every electronically augmented environment with a tailor-made, digital genius that makes its presence felt through input devices and sensors, displays, and robotic actuators.” (Mitchell 1999 p 50) It is not code that gives birth to a spirit in a virtual environment but the human. 

Note also, that I disagree with the prophetic sounding religious praise of cyberspace one encounters in some early works – as one example one might take Steger (in Benedikt 1991), who refers to Eliade’s notion of sacred space interpreting cyberspace as the paradise-like Oz country behind the rainbow that “creates a break in the plane of reality” (Steger p 55) that offers access to sacred space. This paper does not see virtual environments as a kind of promised land (whereby the promises might range up to immortality of the mind, see Hans Moravec’s concepts (Moravec 1988 – [NOTE not read yet should have a very quick glance])) but as a place that can contain religious meaning.

Indeed I do not see a cyberspace anymore. It might be an outdated idea overtaken by the real happening development, sinking back into the realms of science fiction that gave birth to it. A film like “The Matrix” for example inverts the whole idea of those early cyberspace gurus and, finally, throws the audience back into the void that the cyberspace really is and from where it evolves: “INT. CONSTRUCT Neo is standing in an empty, blank-white space” (Wachowski 1996 p 41). Which, then, puts the question of how to fill this void. As mentioned above I see two possibilities: either by social interaction between different humans inside the space or by developing a personal individually meaningful relation to the space. See also Wertheim (Wertheim 1999 p 231ff; 280), Stone (Stone 1998 p 15), and Turkle (Turkle 1995), as well as Rheingold (Rheingold 1993) and others who see the social and community functions of virtual environments as the “filling” for the void. 

[NOTE Pelegrin sees the filling of the space done by one’s own consciousness that also defines the appearance and behaviour of others; so could we imagine the imagination as a filling of the space? Where do I go with that kind of argument? 

Also: one might say that the self-exploration is part of the social space! With Stone: you can explore different parts of your self; with Johnston: you step forward without thinking what you do and fill the void by improvisation (Johnston 1999 p 82)]
The research proposal of “Haven” explicitly introduces safe 3D spaces that can be related to as homes, secure havens. The design and structure of the prototype VE mirrors the closeness, structural familiarity, and protective security of an ambulatory. The design might approach the space “like a character” but nevertheless the effect “Haven” aims at is an interpersonal one, not a computer-human one. 

Other places in VE are much less peaceful. Certain locations of Ultima online, Everquest, or Diablo can be remembered as locations of special war-like events.

Editing space [use as part of the perception manipulation – storytelling via the camera]

Put editing space in the structure part – mention the teleporters in Z! they are like space-cuts !

Common Tales optimises the dramatisation of space as it uses two main heroes. The user can switch between them and participate in their ongoing storyline. This draws a lot attention to the story between both heroes - to the space between them. 

Accordingly a lot of the Director Script’s commands refer to this space. Camera viewpoints can be activated that either include both character (and whatever else that had to be included), or automatically generate a countershot from one character to the other, or jump to a close-up as a reaction shot to the actions of the other character. In addition, some character behaviour was implemented, like a “follow the other character” command or a “go to a certain position” command. As the main conflict in Common Tales is driven by its two characters the narrative and visually represented space between them grew in importance. That is why we included a “reaction” feature between both of them.

If one character gets hurt during the adventures in the engine room shown above, the other one will ask about his/her condition. In addition to the verbal reaction we implemented a camera feature. If one character got hit a random algorithm caused a cut to a camera view from the hurt character towards the save one. Both elements, the verbal response and the camera cut, connect the heroes through the space between them and express their relationship to each other. This relation is the narrative backbone of Common Tales.

Another example is the initial puzzle of the engine room section. In order to solve this puzzle the player has to switch between the characters and navigate both of them through the virtual space - one at a time. Thus users have to generate a cognitive map of the space for the character they are controlling at one moment, but they also have to keep in mind where they left the second character. The space between both heroes is a flexible part of the user’s cognitive map of the virtual world. 

As this distance between the heroes changes constantly, the cognitive map varies all the time. Landmarks - such as the main hatch through which the heroes have to enter the central room in this structure - get dramatised in their emotional importance as landmarks between the heroes. 

The first task for the user is to overcome a blocked hatch by using them in logical teamwork. Once this puzzle is solved, one character will descend into the central room and the other one will stay upstairs. The player cannot switch between them at this moment.

Thus, the threshold of the hatch has turned into a separating landmark between the heroes and the hero left upstairs will have to pass it later on to rescue the character, who went down first.

Introducing thresholds, borderlines, and obstacles to overcome between the characters in order to show their individual and relationship’s development through the mastering of the obstacle is a simple but effective narrative technique. Here, a narrative gets established as well as a visual connection between the characters through the space between them, while the user explores the surrounding space with either of them. Exploration of space and story were closely connected.

Edit Space
Common Tales also uses the feature of the seemingly “closed” VR space as discussed above. Different spaces in Common Tales could be connected to each other via “Warp Zones”. Once a character, steered by the user, enters such a zone, he/she may be said to be teleported to another zone. The user does not realise this teleportation but only the change of the location.

If the character walks through a Warp Zone, his co-ordinates inside the virtual world change immensely. The player does not notice this Warp effect, but experiences a coherent action. For example, stepping through a door might teleport a character into a far distant room, but the player will experience and assume that the room the character entered is just behind this door.  

HERE IS THE PICTURE FROM THE EDITING SPACE CHAPTER

fig. 4: Topview of the Sewerage part in Common Tales – the lines indicate teleporter connections; the stronger upper lines indicate the spatial paradox of the library doors 
Film editing connects different scenes together in a comparable way. For example, if a person passes through a door and the camera picks this person up on the other side, the audience connects both sides together into one space and interprets the movement of the person as a coherent walk. But during both shots the camera position did change, the lighting had to be re-arranged, the second room might be in a different TV studio, and there might have been hours, days, or even weeks between the day the first camera shot the person entering the door and the recording of the person leaving the door on the other side.

The main difference between cinematic editing and “editing space” is the element of time. The cut, the teleportation, between two spaces in VR is a immediate one. There is no post-production but instant graphical picture-generation. The user directs this unfolding picture-generation with the decision where to go inside the spatial structure. 

While in VR this kind of editing is unconsciously controlled by the user, films have special editors to arrange the pictures in a specific way. Both narrative media create seemingly closed and coherent spaces but use very different technologies to do so.

In films as well as in VR worlds this sense of closure can be used to add narrative elements.

The main setting of the Common Tales world is in the modern “real” world, but it has a magical twist to it. The basic premise is that fictional characters as they are invented in stories come to life in the real world. I tried to express this duality of fiction living inside reality in one part of the virtual world. 

As a metaphor for their fictional origin, the library is the centre for the fictional beings. I decided to use the Warp Zone capacity to illustrate this quality of this special place. Both opposing doors of the virtual library would lead into the same room and again towards opposing doors. This architectural impossibility was not recognised consciously by most of the users but nevertheless it added to the magical, real-but-also-fiction character of the space. 

Another way to dramatise what seems to be a closed and logic space by exactly breaking this closure and logic used Warp Zones not for the main player characters but for a computer controlled enemy.

Within a confined and closed space certain trigger zones were placed that would teleport a computer controlled enemy character to various locations within the space. Thus, the route of this character inside the confined space would never be a logical or coherent one. As this enemy character is armed and chasing the user controlled hero character, the user has constantly to anticipate where the enemy could be. By making this anticipation spatially impossible I broke the closure of the place and added an element of insecurity and surprise. 

The original intention was to create a feeling of suspense like in classic horror-films but although we had some freedom in the camera work we could not, within the parameters of the project, implement a camera operation that would cover these very specific demands. 

JUNK ---------------------

"Virtuality has two aspects: conceptual structure - the ideas of the thing - and feel - its qualitative and sensory particulars. In a movie, the conceptual structure consists of the plot and the characters, and the feel consists of atmosphere, suspense, and style. In architecture, the conceptual structure is the idea of a building and the sense of where the things are, and the feel is the sweep and style and detailing. In a video game, the conceptual structure includes the rules and strategies, and the feel includes the tuning, spirit, motion characteristics, colors, and other sensory aspects." 

This paper suggests engagement, individual adjustment, reliability, consistency, and variations as the tool to implement the three basic qualities of Dramatic representation, comprehensible multi-layered access, and timing/rhythm.
As Michael Kaplan notes about the interface design in “Psychic Detective”: "the interface is directly tied to the drama. Opportunities knock... opportunities go away. Depending on where you are, who´s in the room, what´s being said, where you´ve been: the graphic prompts pop on and off. It´s all about context and the fleeting moment." 

A pacing of the experience can be achieved through this technique. Varying the user´s interactive access can include pacing of the whole event. 

"Wing Commander III" offers in the last missions a new accessible item: a "cloaking device" for the user´s space ship. Having played the biggest part of the game without this element and without being familiar with the access to it, this new possibility can create enormous problems for the user. One cannot win the final mission without using this "cloaking device" but does not know how to use it. To understand the new range the user has to consult the game´s booklet and its description of the interface. Here wider access slowes down the pacing of the event.

Interaction/Manipulation

Definition of manipulation


Manipulation is cooperation between system and user – Note: improvisational 

character relying on fixed rules

Kinds of manipulation

Self-manipulation (self-movements, self-transformation (animation, 

deformation – quote your Cartoon paper!)) 

World-manipulation (world-transformation, world-movements)

Object-manipulation (relating to an object such as an avatar, a NPC, a weapon, 

a health box that is place inside the VE) – this is close to the world-manipulation but separated in order to get a clearer view towards the spatial aspects of the world-manipulation

Perception-manipulation (perspective-change (language of the camera), audio-

change, tactile-change) – this will add the “multimedia” aspect as it connects the VR to film and radio etc. (will lead into last chapter)

Practical Implementation of manipulations in VRs


Mathematical nature of conditions, check also the limitations of interaction 

chapter in my MA

From math to story


Improv


Character model


(The story genome project)


the globe

Result: Reading as creating structured by mathematical logic that co-forms the 

narrative
“In its countless alveoli space contains compressed time. That is what space is for.” (Bachelard 1994 p 8) As it will be demonstrated in the following chapter, space comes to existence in digital 3D worlds through the representation and gets experienced through the impression of one’s presence inside it. On the other hand: “In terms of their effects on space-time, telecommunications networks effectively have the opposite effect to concentration in cities in that they help to overcome distance constraints by minimising time constraints rather than the other way round (…). To use Marx’s maxim, they ‘annihilate space with time’” (Graham/Marvin 1996 p 117).

The way the virtual space is actually generated is against the nature of physical space but the space that is evolving inside the virtuality still can contain “compressed time”. A virtual space can be a place.

The mentioned approaches to analyse spatial structure usually mix the discussion of mathematical/geometrical shape and the perception or they focus on either or. 

Norberg-Schulz criticises this lack of differentiation (Norberg-Schulz 1971 p 14) as it blurs the crucial element of man’s relation towards the space independent from any perception model (what Norberg-Schulz calls “existential space” Norberg-Schulz 1971). As this relation is central to this papers argument – although not completely from the point of view of 

. Instead of the rules of nature VR is based on the rules of math. 

Notably Laurel outlines comparable quality criteria for structuring the interactive access:

“Interactive frequency is a measure of how often user input is enabled. (...) Interactive range describes the range of choices available to a user at a given moment in the interaction. (...) 

Interactive functionality is a measure of the impact of the user´s choices and actions upon the whole." 

What the three “add-ons” developed in this paper offer is a more specialised approach towards spatial virtual environments.

“In a hypertext, the novelist designs a space of possible readings. In a ‘hyperfilm,’ the filmmaker will likewise be architectural: he will be designing a space of possible readings or viewings, a visual world through which the viewer can move.” (Bolter 1997 p 6) 

3.1.3. Flexible rules and stories- stepping through the 4th wall in VE
Unlike in most traditional games the user doesn’t have to know all rules before he/she can start playing a computer game and enter an interactive environment. This is one difference between storytelling and gambling. In gambling you must know the rules beforehand. In storytelling the audience can encounter something new. Stories don´t follow mathematical patterns - not even tightly structured screenplays do.

"You don´t want to explain to the audience, because that makes them observers. You want to reveal to them little by little and that makes them participants because then they experience the story in the same way the characters experience it." 

It is part of the excitement that one does not know what rules the story-universe will make up, where the end will be. It is a process of discovering throughout the story-reception. 

A complete understanding lowers the level of engagement of the user as one does not have to look any further. The event gets minimized to a simple rule-fulfilling-action.

Stories can establish new rules, bend existing ones, build up a new world, but only bad stories cheat and break once established rules.

Physics and logic do not have to mirror the real world but do have to fit the story´s universe. As long as the story´s universe stays intact and in touch with the audience anything can be done. In this way each story builds up own rules.

The game "Psychic Detective" ends with a virtual board game named "Black Diamond" which differs completely from the cinematic experience before. But during the cinematic event one learns about certain objects and persons in the environment. This knowledge becomes essentially necessary in the ending game stage. The rules of "Black Diamond" stay hidden. But in order to play, the user has to choose from a variety of accessible tokens. These tokens are representations of objects and characters the user has met before in the cinematic event and built up a relationship to. Without knowing the rules, one has to play this final game relying only on the knowledge gathered before.

This bears an analogy to Campbell´s model of two separate "worlds" each hero has to pass through: the ordinary of every day life and the special world of the adventure. Each of these worlds depends on own rules and definitions, and the hero who becomes part of both worlds.

"The new rules of the Special World must be learned quickly by the hero and the audience. (...) Another Test of the hero is how quickly she can adjust to the new rules of the Special World." 

An interactive environment may offer access to different defined states which may indeed differ in their rules and settings. I refer to these states inside of the virtuality as "sub-virtualities" (see chapter "different sub-virtualities"). "XPLORA 1 Peter Gabriel´s Secret World" contains different states like a virtual folk festival, a virtual jam session, a visit to Peter Gabriel´s studios etc. each state works with different definitions and presettings.

"It´s a good idea for writers to make the Ordinary World as different as possible from the Special World, so audience and hero will experience a dramatic change when the threshold is finally crossed." 

The encounter of the new can be used to combine storytelling with strict gambling rules. Each new encounter can add new rules, change existing ones, or change the position of the user towards the existing ones. The effect of knowing all the rules leads to an understanding of the whole event. No matter what happens during a chess-match the computer is able to follow the event and analyze it. The effect of participation in a story leads to imagination on the side of the user. The user gets spiritually involved in the event and responds emotionally. No computer can follow or analyze that but can evoke it (as a medium) through the narrative. The result is a game with originally strict rules in each single event, but with new rules added and old ones varied, according to interactive choice.

3.1.4. Combining rules and constraints
"Limitations - constraints that focus creative efforts - paradoxically increase our imaginative power by reducing the number of possibilities open to us. Limitations provide the security net that enables us to take imaginative leaps." 

How can the necessary restrictions be formed into a dramatic, a narrative shape? Restrictions in drama and film are part of the individual world´s creation and definition. Each story that engages the audience moves between the poles of potential (what might happen) and necessary (what must happen). Both poles, however, depend on the rules of the story world as only within a certain given consistency, based on acceptable rules, the tension between potential and necessary can arise. 

Interactive environments demand an even greater level of consistency during the unfolding of a story between these poles in order to prevent disorientation in the system. Rules and useful integrated constraints add to this necessary consistency. Laurel defines three ways of implementing constraints in her approach towards an interactive fantasy system:

"There are three basic methods for maintaining dramatic probability in an interactive work: ´explicit´ user constraints, ´implicit´ user constraints, and the formal control that the system may exert in the synthesis of the plot. Explicit user constraints are precise, identifiable limitations on the possible choices and actions of the user which may or may not be explicitly presented. Implicit constraints are features of the context that discourage the user from introducing improbable incidents and materials." 

Evolving narrative concepts

Relate to existing theories (Hypertext, Aarseth especially, Bolter maybe) relate to Murtaugh (C:\Projects\micnit_up\PhD\Webtrack\MurtMA\www.media.mit.edu\people\murtaugh\thesis\index.html)

Own models (as based on the spatial aspect)


Improv


Globe


Create space and story from the interior (e.g. the world manipulation in 

Black&White)

Proposal: the Story Genome Project

"Making software is like making movies because both are about how moving presentations affect the mind and feelings of the viewer. (...) I would like to consider software and movies both as parts of the same field, which I call virtuality." 

A virtual environment does not have a natural point of view …
“Cyberspace exist, insofar as it can be said to exist, by virtue of human agency.” (Gibson 1988 = Mona Lisa overdrive p 107 quoted from Tomas in Benedikt 1991 p 41) Tomas in the following: “This mytho-logic suggest that one of cyberspace’s more fundamental social functions is to serve as a medium to communicate a form of ‘gnosis, mystical knowledge about the nature of things and how they came to be what they are’ (Turner 1977a: 107)” (Tomas in Benedikt 1991 p 41)

Thus, while motifs in movies may push the narrative forward, and, moreover, lead and change it, in interactive environments motifs refer more to the already happened. They may change the user’s attitude towards past events and provoke interest in those yet to come. Once the user understands the changing music in "Tie Fighter," he/she can prepare for the upcoming confrontation as soon as the music plays.
"Whether we listen with aloof amusement to the dreamlike mumbo jumbo of some red-eyed witch doctor of the Congo, or read with cultivated rapture thin translations from the sonnets of the mystic Lao-tse; now and again crack the hard nutshell of an argument of Aquinas, or catch suddenly the shining meaning of a bizarre Eskimo fairy tale: it will be always the one, shapeshifting yet marvellously constant story that we find, together with a challengingly persistent suggestion of more remaining to be experienced than will ever be known or told." 

In virtuality

Brief discussion

Branching

Parallel

World

… (MA stuff)

Improv

Put also improvisation into the bag of the structure chapter; e.g. “say yes” rules and following basic principles but varying them – sometimes breaking them but marking the break as a special moment

Basic interactive processes are linear, depending on offers and actions in reference to these offers. 

The better and smoother the process evolves the smaller the gap between user and system, offer and action becomes, the better the collaboration between both. Users´ actions become offers to the system which reacts and responds with new offers [this bears is an astonishing parallel to improvisational theatre; see also: Laurel, as theatre p. 189ff; Platt, interactive entertainment p. 6; compare with processes during improv theatre in: Wolf, Improvisation.]

“Architecture is no longer simply the play of masses in light. It now embraces the play of digital information in space.” (Mitchell 1999 p. 41 about future city citizens and their relation to virtual space)
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Fig x – temple as orientation landmark in Black & White
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� Nelson, right way in: Laurel, The Art p. 238.


� Nelson, right way in: Laurel, The Art p. 243; comparable: "Eine effektive Bildgestaltung, Dramaturgie und kommunikative Visualisierung per Computer kann auf Dauer nicht allein engagierten Programmierern  und Technikern überlassen werden." Willim, Designer im Bereich p. 5.


� For a somewhat more poetic description see for example Novak: [Electronic spaces are...] "completely spatialized visualization[s] of all information in global information processing systems, along pathways provided by present and future communications networks, enabling full copresence and interaction of multiple users, allowing input and output from and to the full human sensorium, permitting simulations of real and virtual realities, remote data collection and control through telepresence, and total integration and inter-communication with a full range of intelligent products and environments in real space."- Marcos Novak (Benedikt 225 here quoted from Tanney 1997 so check in Benedikt) 


� "That direction, the goal of all our efforts, is to empower the user. But empowerment itself is a notion that must be unpacked." Mountford/Laurel, introduction in: Laurel, The Art p. xi.


� Walker, through the looking glas in: Laurel, The Art p. 442 f; also: Ramm, interactive multimedia p. 28; also further description for interface design and history. He does not discuss the 3D interface experiments such as Henderson/Card’s “Rooms” interface (see e.g. Shum 1990 p 10) nor sound interfaces.


� quoted from Laurel, as theatre p. 8.


� See also: Galyean, guidance p. 24+25. "It is natural to look at the issue of creating an interactive narrative in one of two ways by adding interactivity to a traditional narrative structured like movies, or by adding narrative content to an already highly interactive environment. Both of these approaches imply that interactive narrative is the product of gluing together a narrative structure with an interactive method. But these approaches to interactive narrative fail to illustrate that traditional narrative representations do not accommodate interactive input from the viewer. In other words, it is necessary to develop a new narrative representation."


� "The early games (...) those are pure games. They were designed to be replayed. They were drastically, incredibly primitive. But the point is, the human brain doesn´t care. You play these games, and by the third time you play the graphics are invisible to your brain." Rob Fulop in Martinez, Night-Trapped p. 3.


� On the other hand, if one could perceive the architecture of a spatial structure (either real of virtual) or the space generated by film’s narrative techniques in one moment there would probably be a completely different narrative. In fact, this change of architectural space through new media might be of significant value to theorists like Novak than the search for an x-dimensional (and even harder to perceive) structure. I do not know whether there are any projects heading into this direction, though. Novak seems to head more towards architecture as a sculpture in its own universe (D Campbell refers to that – but check in Benedikt !!!!)


� Janet Murray here quoted from Platt, interactive entertainment p. 3.


� Murray 1997 p 154.


� “Patterns basically define the way we can interact with the space they “play a concrete and objective role in determining the extent to which we come to life in any given place.” (Alexander 1979 p. 115)”


� [NOTE: each analysis of the spatial structure includes a “reading” of it – thus the Lynch approach (which is clearly related to cognitive maps as I gratefully acknowledge to Shum p 8) stands next to the geometry approach of Ching here; just realise the mixing of approaches!]


� note the striking parallel to Campbells monomyth; in a comparable way Alexander reads his work as a life changing experience for anyone who follows his ideas “You are a different person now.” (Alexander 1979 p. 548)


� Note: Eliade points out the difference traditional societies make between the known world and the “other world” (Eliade 1987 p 29); which is the known space versus the unknown, foreign, unoccupied territory.


� The notion of the cognitive map, how these patterns, structures, shapes – the alphabetical elements of spatial structure – are perceived, stored, and used by each individual is also discussed in psychology [me: include Shum!!].


[Do cognitive maps make the space “relative”? e.g. Shum “It can be seen that the concepts of distance and direction are relative as opposed to absolute in nature.” (Shum 1990 p 6)]


“The key to creating a euclidean space which is coherent and therefore navigable, is through giving meaning to position.” (Shum 1990 p 11) about structuring elements in a hypertext (mainly 2Dish but he moves further into 3D see Shum p 12ff) way


� Seger, making p. 108+109.


� One might note that Ching himself is aware of this parallel: “Just as the Greeks conceived music to be geometry translated into sound, Renaissance architects believed that architecture was mathematics translated into spatial units. Applying Pythagoras’ theory of means to the ratios of the intervals of the Greek musical scale, they developed an unbroken progression of ratios that formed the basis for the proportions of their architecture.” (p. 312)


� Laurel, as theatre p. 20; here about what makes a computer game highly interactive; see further: Laurel, IF p. 100.


� Sherry Turkle quoted from Provenzo, Video Kids p. 66.


� One example: one could create a virtual building where the user can press a button to call the elevator; this does not necessarily have to cause a direct action as the elevator will not appear immediately, it is not reversible as the elevator cannot be stopped or send anywhere else and it can be part of a quite complex syntax as the time one has to wait for the arriving elevator can be used – and is used in many films – for different events.


� Galyean, guidance p. 129.


� Nowadays virtual objects including high level avatars and rare items of online worlds can be found at online auction houses; here the objects did turn into some kind of real world valuables. 


� Lippman´s thesis quoted from: Galyean, guidance p. 82; endless VE can be found in games like "Elite" or "Asteroids," also concerning "Asteroids": Provenzo, Video Kids p. 37: "The universe that is defined, although very narrow in its scope, stretches on endlessly." 


� Laurel refering to Rollo May in: Laurel, as theatre p. 101.


� Greenfield, Kinder p. 104.


� "If you want to win in this universe, you’re going to have to enter it completely, and this is the way you’re going to have to think." David Fox in: Snider, "Rocket Science" p. 6.


� Seger, making p. 108+109.


� see: Seger, making p. 109.


� Howard/Mabley, tools p. 232.


� this is done by a special system: iMUSE (TM) which regulates the soundtrack accordingly to the action; this system can be found on a variety of games from Lucasarts.


� Laurel, IF p. 29; with "acting" she refers again to the first-personness which Laurel sees as essential for interactive drama; see chapter "user as actor"; parallel to improv theatre where player is also author see: Laurel, IF p. 29.


� Vogler, journey p. 3.


� Vogler, journey p. 236+237; also: Vogler, journey p. 218; these are adaptions for film storytelling from the original more general model of Campbell in: Campbell, hero p. 245.


� Schlesinger/Cunningham characterize the ordinary world in reference to Campbell as the "day" world of the consciousness - the special world as the "night" world of the unconscious; see Schlesinger/Cunningham, screenwriter; also Campbell interpretation of the "cosmogonic circle" in: Campbell, hero.  


� for the original description see: Campbell, hero p. 245+246.


� Campbell, hero p. 246.


� Vogler, journey p. 161 refering to Campbell; see also "shaping the experience".


� Laurel, as theatre p. 71.


� The internet was designed to survive a nuclear war in this context seen as the final “natural” desaster.


� Newton’s rules can be the topic of a VE, as in “NewtonWorld” (Dede et al in Brusilovsky 1994) but they have to be carefully programmed into the system, as they are not per definition part of a VE.


� Note that this discussion does not cover the question of ownership; it is a critical point that the virtual spaces have to be stored somewhere; the ownership of this data is in constant debate.


� Nelson, right way in: Laurel, The Art p. 239.


� Michael Kaplan about the interface in "Psychic Detective" in Stern, Kaplan p. 5. see also: "The good interface will have sucked you into the program before you even noticed that you’ve left the opening screen image."  Wimberley/Samsel, handbook p. 43.


� Sidenote: choosing the place “where” to get active is sometimes done not by man but by natural forces; see e.g. let a bull run freely – find it again and sacrifice him on the spot he has chosen (Eliade 1987 p 28)


� Laurel, IF p. 94 + 95 + 96.


� Bill Wittcliff in: Howard/Mabley, tools p. 37.


� Vogler, journey p. 161 refering to Campbell; see also "shaping the experience".


� Vogler, journey p. 102; note that in this case the "different rules" in special worlds relate to inter-environmental architecture, not to the user experience.


� Laurel refering to Rollo May in: Laurel, as theatre p. 101.


� Laurel, IF p. 60.


� Nelson, right way in: Laurel, The Art p. 238.


� Campbell, hero p. 3.
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