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ABSTRACT

Virtual Reality as a concept essentially deals with convincing the participant that
she/he is actually in another place, by replacing the normal sensory input received by the
participant with information produced by a computer. Cyberspace, a visualization of the
computer environment, is a practical application of Virtual Reality, providing a
more natural interface between the user and the computer

Designing virtual worlds is a challenging departure from traditional "interface”
design. This document contains information on the basic concepts behind Cyberspace

visualization and interaction techniques

1. Introduction: Defining Interface & Cyberspace

Cyberspace: A new universe, a parallel universe created and sustained by the world’
5 computers and communication lines. A world in which the global traffic of knowledge, secrets,
measurements, indicators, entertainments, and alter—human agency takes on form:
sights, sounds, presences never seen on the surface of earth blossoming in a vast electronic
night.

Cyberspace is a consensual hallucination that these people have created. It s like,
with this equipment, you can agree to share the same hallucinations. Ineffect, they re creating
a world. It" s not really a place, its not really space. It’ s notional space
Cyhberspace represents one of the most potent and impressive visualization tools ever created.
Now, entire universes, whether they be of our design or others, not only lay at our fingertips,
but surround and envelop us as well. It represents the next generation in the evolution of
the human—computer interface medium.

Virtual reality allows a more naturalized interface with the computer, that goes far
beyond the Graphics User Interface (GUI), point & click window environments that are so popular

now. With virtual reality, the user is surrounded by his environment, and an interface can




be established not through the conventional keyboard or mouse, but through more complex
tracking systems that keep record of hand and head orientation

The concept of the Virtual Reality terminal was introduced by Gibson, along with his
concept of Cyberspace. The progression of distributed system access has progressed from the
text terminal to the X window workstation, and Virtual Reality is the next step in interactive
access to multi—user computer systems.

As the evolution from the text terminal to the X workstation brought about advancement
in both visualization and problem solving, the giant leap into Cyberspace will radically
transform the way we interact with computers. The transformation of data into geometric
representations will allow us to view complex systems as simplified shapes from afar, or as
a complex matrix of networked modules from an interior view.

The possibilities that cyberspace represents cannot even begin to reveal themselves
until the first prototype systems have been implemented. It is such an new concept, one which
represents a whole new medium of existence, that we have no frame of reference to make
predictions on its usefulness.

An interface is a surface forming a boundary between two regions. Virtual Reality allows
the user to break through the interface barrier to interact directly with various information
forms in an inclusive environment
2. Design Considerations

Since virtual reality transcends the two dimensional existence we have been forced into
through the use of convensional computer monitors, it also makes most traditional theories
of interface design obsolete. Operating within an inclusive three dimensional environment
requires special physical and psychological considerations.

An important design consideration stemming from inclusion is that while we interact
within a virtual world, we are simutaneously inhabiting the physical world. People are
functionally attuned to the earth’ s gravity and to vertical position. Perceptual conflicts
between the virtual and physical worlds cause physical discomfort and feelings of
disorientation that can last well bevond the period of inclusion

In order to overcome these natural conflicts it becomes necessary to introduce several
types of reference points. The most common so far is the "extended ground plane” which forms
an artificial horizon to be used in order to gain personal orientation. However, this causes
conflicts with information from the inner ear.

Another personal point of refrence would be virtual body parts (ie. the virtual hand).
Self representations have proven to be one of the most engaging parts of the primative virtual
realities that exist today. The virtual hand provides a focus point, removing senses of vertigo
and disorientation.

System performance plays a part in design considerations. A slow system or network can
cause dizziness; the lag is especially noticeable when tracking systems are part of the
environment. For example,a lag between when you turn your head and when the screen updates
is quite disturbing.

Another possibility which is introduced with Cyberspace is sensory overload. Individual
learning and preformance styles differ greatly, and without proper calibration an "immersive”
experience can be confusing and even disturbing

According to Bricken, there are four general categories of VR behavior that have to be




considered when designing the interface:

*Relocation — simple movement

*Manipulation — modification of environment

*Construction — creation of environment

*Navigation — long range location and movement

In order to be immersive there can be no menu bar, no list of icons. Without the keyhoard
there is no “hot-keys”. All traditional methods of interface are not possible inside the virutal
world. New methods of interaction for the ahove four catagories must be designed — that is
the challenge of cyberspace interface design.

3. Process Visualization
3. 1. Surface Activation

Most current views of Cyberspace seem to point towards a polygon-based environment.
Therefore, in order to keep the experience immersive, no menus can “magically” pop—up. Instead,
the polvgons themselves must be used as an interface method. Since a single shape may have
more than one function, it is therefore logical to assign function activation to the surfaces
of the ohject.

Each surface then, has to check for collision, and then decide how to react as another
object approaches it. This could mean that while you' re evaluating a certain button, it would
alszo be evaluating you. To make the interface more friendly, surfaces could "announce” (through
text messages or perhaps digitized sound) what their function is. It also follows, that the
surface would “highlight” itself in order to indicate to the user that it is about to be
activated, or has been activated.

For example, picture a text editor as a box. To edit the file within it vou would approach
the top, to check the spelling vou would approach another side, to delete it— vet another side.
This may seem a bit eryptic, but with appropriate labeling (either graphic, sound, or text)
it would be far easier than current interface methods.

Surfaces could have a variety of functions — from sending a file or activating a process,
to teleporting the user to another network. Certain surfaces would have to be ’ solid” , or
without any type of functionality, in order to allow object manipulation. A primary factor in
how an object physically appeared would then be based upon the functionality of its surfaces
— this could be important as a distinguishing factor between objects.

3. 2. Connections & Ports

The computer world is moving more towards network environments, not just externally,
but internally. Internal network connections (ie. a network of processes on a computer connected
by intracomputer pipes & sockets) are an integral part of many unix—based workstation
environments. Virtual reality is perfect for design, representation, and interaction with
these internal connections.

Consider another function for the surface of a polygon. Instead of reacting to a user’
s approach, what if you could hook a network “pipe” up to a port on the surface. Then, a stream
of data, from some other object, could be transmitted to the object through the pipe and socket.
The cormecting "pipes” could be attatched and detatched to different objects at the whim of
the user. With a little thought, design, and programming, a neural-net could be created within
the virtual environment with each neuron being an object, and each neural-connection bheing

a pipe.




3. 3. Autonomous Entities
Another aspect of a virtual environment and its interface would be virtual entities,

and our interactions with them. Certain systemutilties (daemons) will no doubt take formwithin

the electronic void of Cyberspace. These daemons will have special interface requirements,

seeming more like conversations than commands. Their full knowledge of both the system and

virtual environments make them quite a complex interface puzzle.

4. Data Representation

Where interacting with static data is easier than active processes, static data requires
a more acurate representation of the actual content. Whether index design will mimic reality,
or use the advantages of VR to evolve is vet to be seen. Designs for VR card-catalogs are being
designed at the same time as complex multi-dimensional hyperstacks.

How to catalog information for easy retrieval has always been an interface problem. Using
virtual file cabinets or spiral staircases that extend into infinity does not seem very
innovative. The question is whether to index information in a manner that people are used to,
or to innovate new and more effective methods.

One of those “innovative” methods is called ’ folding” . Folding is a mutli—dimensional
index svstem. The three dimensional coordinates formed by two axis index lines (connected to
side surfaces with color coded index information) form a point in the index. This point ’
unfolds” to a new threedimensional index system. You proceed to unfold data until yvou reach
the actual information laver.

Index information is not the only data which can be represented within Cyberspace. Many
types of information and data can be mapped and modeled within virtual space. For example —
abstract data types in software engineering can be easily represented using Virtual Reality.
What may look muddled on paper can be easily represented in Cyberspace. Extra dimensions can
be used to dispose of clutter and hidden contents can be exposed by entering the ' node’ .
ADTs that would be well suited to VR include trees, graphs, and skip lists.

Finding a uniform method for data representation within Cyberspace may be an impossible
quest. However, for sake of uniformity, some means of standard needs to be established. The
technology is too young for standards to start taking root, but the ideas in use today will
become the standards of tomorrow.

5. Conclusions

Virtual Reality is at a critical design phase. The theories behind its design and
operation are still being written. Natural interfaces have taken a lot of guess work out of
design, but visualization is as much of a key element. It is a time for dreamers and innovators
to compose worlds of discovery for themselves and others.
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Museum Virtual Tour Design Guide
What to put in vour virtual tour
When designing a virtual tour it is essential to identify the content to be presented. It is
important to include the interpretive experiences of the museum visit in the virtual tour to
make it effective. This section provides guidance on how to translate these experiences into
the virtual tour through content identification.
Identifying the audience
The first step in the process of creating the virtual tour is to identify the target audience
This helps specify the proper content and presentation features to be included. The following
are some important questions to consider:
* Who will use the virtual tour?
* Is the tour aimed at any specific age groups?
* Is the purpose of the tour to improve the experience for current visitors, to interest new
visitors or both?
The answers to these questions may help the museum develop ideas to guide them in the creation
of their virtual tour. Focusing on a target audience may help to promote a maximum learning
experience. Gearing the content towards the interests of your target audience is important
for a successful virtual tour.
Outlining the story
Each museum has exhibits and artefacts that tell stories. The most important question in virtual
tour development is: What is the story that should be told? It is necessary to determine the
journey which vou would like vour visitors to experience through the use of the virtual tour.
In order to help identify the storyline, it is recommended that the museum consider the
following questions:
* What do you expect people to take away from visiting the museum?
* What is different about the museum in comparison to most others?
* Vhat is the main focus of the museum?
It is important to keep the target audience in mind while answering these questions. Once a

storyline is developed, the order and presentation of the exhibits that need to be included




should begin to fall into place.

Example

A tour of someone’ s house may be set up to tell the story of their life. This tour may start
with childhood artefacts, and move through other stages of their life as a timeline.
Artefact descriptions

It is beneficial to have the information included with each exhibit in the tour be detailed
and descriptive; possibly even providing more information than is available at the exhibit
in the museum. It is recommended to answer the following questions in order to provide a thorough
description of the exhibit:

* What is unique about the particular artefact?

* What pictorial or descriptive qualities should be emphasised to conmunicate this uniqueness?
By including the answers to these questions in the virtual tour, the audience should be able
to understand what makes the exhibit so memorable. Descriptions in a virtual tour have the
ability to provide additional information or resources for users who develop a desire to learn
more about the exhibit. This can also be useful for visually impaired people who benefit from
description.

Tour guidance

In order to provide the information in an easy to follow manner, it is recommended that a tour
follow a strategic setup while embracing the storyline. There are two basic ways to go about
creating guidance in a virtual tour.

Guided tour - With a guided tour, visitors can experience all of the exhibits in their intended
order. This is a good option for users who want to learn about everything the tour has to offer.
Independent tour - This option can allow the user to experience a specific room or ohject
without going through an ordered process. The user can skip to different parts of the tour
that they prefer to learn about.

It is recommended that the virtual tour provide both options. The following screen shot is
the first page of the Shakespeare’ s Birthplace virtual tour, designed by The Virtual Experience
Company.

Shakespeare's Birthplace virtval tour

Arranging yvour virtual tour

The arrangement of the exhibits in the virtual tour is an important part of the process. It
is recommended that the tour be created to explore the museum in a logical manner. Below are

two options that can help in developing the arrangement of the exhibits.

Take photographs of exhibits that It is possible to lay out the tour
will be used in the virtual tour and in Microsoft PowerPoint as a slide
lay them out on a table. Museum show, where the slides can easily be
staff members can discuss what interchanged. To test the quality
order they should go in and position OR of the tour layout, it is

them accordingly. This could start recommended to start with the staff
a discussion on the content of the and then include visitors of the
virtual tour and help to stimulate MUSEeUm.

creativity.




As can be seen by these two examples, the process of arranging the virtual tour does not have
to be high—tech. An important part of this process is to receive input from the museum staff
so that all ideas are considered

How to make your virtual tour

Along with the content that goes into the virtual tour, equally important is the way it is
presented and its accessibility. A virtual tour that can not be accessed or understood creates
more barriers rather than removing them. This section discusses guidance on the inclusive
design of a virtual tour. Designing with the web accessibility standards and exploring user
testing methods are the most important steps in ensuring inclusive design

Including users in the design process

To produce an accessible virtual tour, it is important to consider involving potential disabled
users in the creation process. They may provide useful information about their preferences
and point out specific physical, sensory, and intellectual barriers. This can be done through
discussions and feedback during development stages, or through exploring alternative methods
such as the Usability Exchange. It is recommended to have ongoing consultation with disabled
users to ensure that they have influence on the layout of material, text descriptions and
navigation features of the virtual tour. Organisations such as the Royal National Institute
of the Blind (RNIB) can be used to help the museum find particular user groups in the development
of their tour. Inaddition, your local Council for Voluntary Service (CVS) may be able to provide
you with a comminity group. You can find your local CVS through the National Association of
Councils for Voluntary Service

The Usability Exchange for disabled user testing of websites: www.usabilityvexchange. com
The National Association of Councils for Voluntary Service: www.nacvs. org. uk

Computer presentation

User—friendly presentation of the virtual tour is essential to its success. The guidelines
in this section are based on RNIB’ s See i¢ Kigfit pack (2002) as well as other guides and research.
For more information on the RNIB" s See ir Kight pack:

www. rnib. org. uk/xpedio/groups/public/documents/PublicWebsite/public seeitright. hesp

The following features are helpful considerations for the creation of an inclusive and
accessible virtual tour:

User friendly navigation

* clear and relatively large navigation buttons in the same location on the screen throughout
the tour

* colour-coded and consistent shapes for navigation, avoiding complementary colours

* contrast between the screen backsround and objects

Photos

= enlarged but clear images with a zoom feature

* clear focus on the subject without background clutter

* good contrast between background and foreground objects

* defined edges through the use of borders

Text

* sans serif fonts with a minimum of 14 point

* avoidance of italics, underlining, and words in all block letters

* sufficient weight of font in text and titles




* simple but descriptive sentences

* pptions for the user to enlarge text

* avoidance of scrolling text

This is sans serif font with sufficient weight and contrast

Information presentation

* short sentences with simple words

* short paragraphs that capture a reader’ s attention

* sentences presented horizontally

* avoidance of too much information, causing clutter

Colour

* high contrast (light/dark colours) for user appeal and background and foreground distinction
* consistent colours that do not distract from the tour

* avoidance of complementary colours together: red and green, blue and orange and purple and
yellaw

Additional features

* audio descriptions for blind and partially sighted people

* detailed narrations of what the museum itself is like (surroundings, lighting, smells, and
so on)

* in depth descriptions of paintings, artefacts and sensory qualities

* the option of BSL for deaf visitors and users of BSL

Audio descriptions

Audio descriptions are a helpful feature for blind and partially sighted users, as they can
provide interpretation from tone of voice as compared to screen reading software. Althoush
audio descriptions are not required to meet basic web accessibly requirements, it is
recommended that they be included if the budget allows for it. Creating audio descriptions
is more involved than having a narrator reading text that would normally be on the screen
The narrator needs to not only discuss a detailed description of the artefacts, but also the
significance of the exhibit. It is important to keep in mind that some users may not be able
to see the image clearly. Therefore, it is helpful to find a knowledgeable writer who can convey
an accurate sense of space with detailed descriptions. This could be someone working in the
museun that has experience with descriptive writing and could assist with the development of
audio descriptions.

For detailed explanations of the different aspects of creating an audio description consult
the RNIB' s See [t Right pack and Talking {mages Guide or Vocaleves, a charity which provides
audio description services

More information on Vocaleves can be found at their website: www. vocaleves. co.uk

Here are some quick recommendations to consider when implementing audio descriptions:

* using a writer with knowledge of description techniques

* reading descriptions with a clear, pleasant and varied voice

* using tone that reflects the mood of the work

= implementing professional recording of the audio description

Outside help or do it yourself?

Once the content for the virtual tour has been identified, the next step is to assemble it

into a final product. First, it is helpful to decide the method for the technical implementation




of the tour - with an outside consultant or with an internal web designer. This guide by no
means provides the technical knowledge required for web design. In the Technology reqguirements
section, there is a brief description of some software tools for web design; however they still
require significant background knowledge in terms of the web itself.

Recommendation

Unless the budget absolutely prohibits it, or sufficient web design knowledge is available,
the best option for a museum is to find a web designer. The designer would have to be willing
to start with the content that a museum identified through the use of this guide, and assemble
it into web form to be used in a virtual tour. A good place to start is with the same web
designer a museum used for their current website, if they have one. Otherwise, the British
Standards Institution PAS 78:2006 Guide to good practice in comuissioning accessible websites
provides some recommendations on choosing a web designer, particularly for keeping
accessibility in mind.

Technology requirements

In order for the museum to complete the website themselves, basic web authoring and photo
manipulation tools are required. Although the choice is up to the museum itself, there is a
wide range of tools available in terms of both capability and price. The industry standard
tools are Adobe Dreamweaver (formally Macromedia Dreamweaver) for web authoring and Adobe
Photoshop for photo manipulation. A reduced price version of Adobe Photoshop, called Adobe
Photoshop Elements, is also available and should be sufficient for the image manipulation that
is necessary for basic web development. Adobe GoLive and Microsoft FrontPage are also popular
web authoring tools.

If the museum desires to take the photographs themselves, a digital camera is recommended,
although using a film camera and scanning is also an option. In general, digital cameras are
specified in terms of their image resolution, in mega pixels, and for web photos a camera
generating at least four mega pixel images should produce photos of acceptable quality. If
the museum wishes to use the camera for printed materials, the investment in a higher quality
camera is recommended.

Important steps

Once the content to include in the virtual tour has been identified and the method for creating
the tour has been chosen, the next step is to begin the process of virtual tour implementation.
There are two primary parts to this:

* assembling the content (taking the photographs)

* implementing the tour (authoring the webpage)

Photographs - If the museum has completed or is in the process of completing a digitisation
project, this would be an excellent source of high quality pictures that are already available.
Otherwise, the museum must obtain the photographs of the exhibits to be included in the tour.
This could be done by working with a professional or completing the work themselves.
Working with a professional photographer is an option for museums that desire higher quality
photographs, which could be used in later projects. However, to save on resources, it is
perfectly acceptable for the museum to take their own photographs. To obtain the highest quality
pictures and creating the most professional outcome, some reading into basic photography is
recommended. The manual that comes with a camera is an excellent source for this information,

as it discusses specific settings, for obtaining high quality photographs. It is also important




to ensure that all pictures are taken at the highest possible resolution to obtain the highest
quality photographs, which can be scaled down at a later time.
Physical layout - In order to incorporate photographs into the website, the museum needs to
consult a web designer or use a web design tool to create the HTML code appropriate for web
presentation of the photographs. As discussed previously, it is recommended that the museum
only attempt the website creation themselves if they have sufficient background. Important
considerations include both the Feb accessibility guidelines, below, as well as the Computer
presentation on page 13.
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