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e o o|ntroduction

1.1 What Is the OnLive! 3D Authoring Kit?

The OnLive! 3D Authoring Kit 2.0 includes documentation, references, and
toolsto aid 3D authoring designersin easily developing OnLive! Traveler
VRML spaces. It enables customersto create, test, and bring up OnLive!
gpaces for either their own use (e.g., server customers) or for clients that they
are producing sitesfor (e.g., Web site production houses). Currently, this kit
encompasses VRML 3D space authoring only; avatar authoring guidelines
are discussed in the OnLive! 3D Avatar Authoring Kit.

This kit supersedes the OnLive! Authoring Kit 1.0, which was a toolkit for
creating spaces using SDS and 3D Studio dataformats. The 2.0 version
includes instruction for creating VRML spaces from scratch, in addition to
guidance for converting SDS spacesto VRML file formats.

Note

This document is not to be considered aVRML tutorial. A working
knowledge of the VRML specification and afamiliarity of
referenced tools is crucial to understanding many concepts covered
in this authoring Kit.

OnLive! 3D Authoring Kit, 2.0 1
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1.2

1.2.1

1.2.2

Creation Tools

The OnLive! 3D Authoring Kit 2.0 includes the following tools and data:
* ras.exe- OnLivel’sRAS (Random Audio Sequencer) tool, version 2.0.

» gyspal.exe - A tool which displays the current state of the system color
palette.

* onlivemat - A 3D Studio MAX® materia library file, containing 24
base OnLive! Traveler colors.

The authoring kit components are described in greater detail in the following
subsections.

RAS Audio Authoring Tool

The audio authoring tool included in thekit is called RAS, for Random Audio
Sequencer. The RAStool isan OnLive! patented 8-channel randomized
audio tool used for creating ambient audio and local sound effects for
Traveler spaces. Through the RAS interface, designers can load *.wav and
*.olw files into an audio channel parameter list, define their time boundaries
for randomized playback as either “fixed” or “min/max”,and then see how
thefiles sound as ambient audio in a Traveler space.

SysPal Color Management Utility

SysPal displays the color palette of the active application in Windows
running in 256-color display mode. It allows the user to test the RGB values
of any point on the screen. The users can check the actual RGB values of the
current palette entries by clicking on a color in the SysPal window.
Alternatively, if you click inthe SysPal window while holding the left mouse
button down, and then move to another area on the screen, such as Traveler
window, you can observe the RGB values of any pixel.

The space designer can use this utility to see how Traveler mapsthe origina
colorsin the space to the 256 palette entries, and then fine tunes the original

OnLive! Technologies
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1.3 Traveler Authoring Environment Setup

data accordingly. Refer to section 4.2.2 for details on how Traveler use
colors.

1.2.3 3D Studio MAX Material Library

The materia library file, onlive.mat, contains OnLive! Traveler's base 24
shaded colors. Traveler fills 192 entries of 256 color palette with these 24
base colorsthat are ramped from light to dark with eight different intensities.
Refer to section 4.2.2 for details on how Traveler use colors.

1.3 Traveler Authoring Environment Setup

This section describes the setup procedures of a basic Traveler authoring
environment, such as enabling the single-user mode of Traveler and setting
up the tools included in thiskit.

1.3.1 Enabling Single-User Mode in Traveler

With OnLive! Traveler, users connected through the Internet interact with
each other by talking and moving throughout a Traveler space. The Traveler
spaces are normally connected to an OnLive! Community Server that enables
the user to see a Traveler 3D space and seamlessly interact with other people,
or avatars. This networked multi-user interactive environment seemsidea in
terms of the users needs. For a space designer, however, such an interactive
environment is distracting as users are continually entering, exiting, and
moving around in the space.

For designers wanting to create or modify the artwork of Traveler spaces, a
“single-user mode” of Traveler can be enabled. With single-user mode, a
designer does not have to see, hear, or talk to othersin Traveler spaces, but
they can till move around, view, and hyperlink to other local spaces
(assuming that the URL s are modified according to your connection mode).
Designers can edit, and view spaces privately that exist either locally on their
hard drives or on servers behind the firewall without the worry of others
entering a space that they are working on. Single-user mode is not a special
version of OnLive! Traveler; it isamode that can be enabled when designing

OnLive! 3D Authoring Kit, 2.0 3
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spaces. Designers can just as easily switch back to interactive mode when
they want to use Traveler in its full networked multi-user capacity.

Enable single-user mode in Traveler asfollows:
1. Set Traveler to launch without a Web browser .

Insert BypassSel ect AnAvat ar =- 1 at the end of the[ Br owser ]
section of theonl i ve. i ni file (usually located in the c: \ W ndows
directory). For example:

[ Browser]

BypassSel ect AnAvat ar=-1

This enables Traveler to launch without launching your default Web
browser first.

2. Disconnect Traveler from the OnLive! Community Server.

To temporarily disconnect a Traveler space from the community server,
map the server name to a NO_CONNECT dlias, as follows.

a Insertan[ | ndirect] heading at theend of theonl i ve. i ni file.

b. AddAll _Server s=NO_CONNECT after the new heading, as
follows:

[Indirect]
Al'l _Server s=NO_CONNECT

c. If connected to the Internet, save and exit out of theonl i ve. i ni
file, then go to step 4. If not currently connected to the Internet, go
to step 3.

3. Turn caching off.
If connected to the Internet, skip to step 4.
If not connected to the Internet, turn caching off, as follows:

a. Insert Def aul t Fr equency=- 3 under the[ cache] headingin
theonlive.ini file asfollows:

4 OnLive! Technologies
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[ cache]
Def aul t Fr equency=-3

Thistells Traveler to never check the server for new data.
b. Saveand exit out of theonl i ve. i ni file, then go to step 4.
4. Modify URLsinthe*.olv or *.wrl files, as needed.

a Useeither theHTTP (htt p: / / <host >/ <pat h>) or file
(file://<host>/<pat h>) URL schemesinthe VRML filesto
specify the location of resource data.

For example:

http://utopia.onlive.com pl aces2a/ entrance. ol v
or
file://c:/any_path/entrance.olv

b. Itishighly recommended that you use the same directory structure
for your datafiles asthefinal directory tree on the server. If you
do, you can use relative URL s and minimize the amount of
necessary changesto the VRML files. The only required changein
URL s would then be the home address of the file which is
specified intheur | field of the OnLi ve_Ser ver node.

For example, if your final datafiles are organized onan HTTP
server with adirectory tree like the following:

http://utopia.onlive.conm pl aces2a/ maps/ *. png
http://utopia.onlive.com pl aces2a/ props/*. wl
http://utopia.onlive.com pl aces2al sprites/*. png
http://utopia.onlive.conm pl aces2a/ texmaps/*. png
http://utopia.onlive.com pl aces2a/ wavs/*.olw

the working directory structure of your project on thelocal C drive
would look similar to the following:

c:\any_pat h\ maps\ *. png
c:\any_pat h\ props\*. wl
c:\any_pat h\ sprites\*. png
c:\any_pat h\ texmaps\ *. png
c:\any_pat h\ wavs\*.olw

OnLive! 3D Authoring Kit, 2.0 5
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Note that once you have finished OnLive! Traveler space design
efforts, and it is ready to put up on a server, some URLswill need
to be re-edited (probably only the home address of the main file).

For example, an authoring setup like the following:

#VRML V1.0 ascii
Separator {
OnLive_Server {
fields [ SFString server,
SFString url ]
server "ut-vrm .onlive.cont
url "file://c:/any_path/entrance. ol v"

}

# rest of the file

}

would need to be changed to reflect the http server URL instead of
the local file URL address, as shown in the following:

#VRML V1.0 ascii
Separator {
OnLive_Server {
fields [ SFString server,
SFString url ]
server "ut-vrm.onlive.cont
url "http://utopia.onlive.con pl aces2al/ entrance. ol v"

}
# rest of the file

}

1.3.2 RAS Setup

Savether as. exe file from the Authoring Kit package to any directory that
you wish, then create a shortcut to it and place it on your desktop. Launch
RAS by double-clicking on the shortcut icon, and the RAS interfaceis

displayed.

6 OnLive! Technologies
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1.3.3 SysPal Setup

Savethesyspal . exe file from the Authoring Kit package to any directory
that you wish, then create a shortcut to it and place it on your desktop.
Launch Traveler into the space you are working on and launch the Shor t cut
to syspal . exe fileto test the colorsin your spaces.

1.3.4 3D Studio MAX Material Library Setup

The default location for the 3D Studio MAX material library filesisthe maps
sub-directory in the main application directory (e.g., c: \ 3dsmax\ maps).
Copy theonl i ve. mat fileinto thisdirectory. From the 3D Studio MAX
Materia Editor, open the library and pick the material that you need.

OnLive! 3D Authoring Kit, 2.0 7
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This section has been developed for 3D designers who already have
significant experience in 3D authoring, including an understanding of VRML
concepts and benefits.

It coversthe following areas:

Information on where to go for further information on the “how-tos” of
Traveler, from aclient perspective.

The necessary tools required for designing custom Traveler VRML
spaces.

Definition of supported dataformats, in brief, for Traveler VRML
spaces.

Design and social considerations, in brief, to be carefully planned for in
the design of a Traveler VRML space.

Performance guidelines, in brief, to be carefully planned for in the
design of aTraveler VRML space, and to ensure that your space works
smoothly with the Traveler client networked to an OnLivel Community
Server.

The Traveler VRML space production process, in brief.
OnLive! Traveler 2.0 VRML quick reference table.

OnLive! 3D Authoring Kit, 2.0
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2.1

2.2

2.3

23.1

Familiarity with OnLive! Traveler

By the very fact that you are reading this document, we can assume that you
are very familiar with OnLive! Traveler and what it can do. For more
information on OnLive! Traveler from auser perspective, refer to the OnLive!
Traveler User Guide available at OnLive! Technologies website, http://
www.onlive.com.

Necessary Tools

To create OnLive! Traveler spaces, you need to have the following software
installed:

* A 3D authoring tool that supports VRML 1.0 output (e.g., Kinetix 3D
Sudio MAX or ParaGraph Virtual Home Space Builder)

* Animage editor that supports PNG, BMP, and JPEG file formats (e.g.,
JASC Paint Shop Pro)

* A text editor
* OnLive! Traveler v2.0 (or later) client application

Supported Data Formats, in Brief

A VRML fileisatextual description of your space, including 3D objects,
their properties, and transformations. It aso supports the inline inclusion of
encoded data, such as bitmaps and sound files. The following sections
describe these data formats in more detail.

Bitmaps

Traveler 2.0 (or later) supports PNG (Portable Network Graphics), JPEG, and
Windows BMP bitmap formats. PNG is the most flexible among the
supported formats. This format supports indexed-color, grayscale, and true
color images. It aso supportsafull aphachannel aswell astransparent-color
specifications. PNG uses alossless but efficient compression scheme.

10

OnLive! Technologies



— -))
2.3 Supported Data Formats, in Brief

2.3.2

The JPEG (Joint Photographic Experts Group) file format offers a high rate
of compression, and it is used particularly for continuous-tone images.
Compactness of thisformat helps the transmission of images over the
Internet. It isalossy compression technique because it discards image
information as it compresses the file. JPEG file format can only be used to
store 24-bit images with no transparency information.

Windows BMP is agenera purpose format for imaging applications
operating in Windows environments, but which is also supported by many
non-Windows and non-PC applications. BMP files can either be stored
uncompressed or compressed, using atype of run-length encoding (RLE). It
can accommodate images up to 24-hit color.

Table 1 specifies the suggested format for each group of bitmapsin the
OnLive! spaces, background images, sprites, and texture maps. If you use
JPEG or BMP formats, refer to section 4.2.1 to better understand the
implications of using these formats on your spaces.

Table 1. Suggested Data Formats

File Sub- Color Pixel
Bitmap Type Format Type Depth Transparency Dimensions
Background Images None
Sprites PNG Non- &-bit Use transparent-color | 2" value for width
interlaced specification, if and height
Texture Maps needed
Sound

OnLive! Traveler supportsthe standard *.wav file format, aswell asthe *.olw
fileformat, an OnLive! proprietary compression sound file format. By using
the *.olw format, sound filesin Traveler are much smaller, which
considerably reduces the download time during playback. Refer to section 4.5
for more details.

OnLive! 3D Authoring Kit, 2.0 11



(

'L

((=

2+ ¢ ¢ Quick Start

2.4 Design and Social Guidelines, in Brief

Following are some considerations for designersto carefully evaluate as they
plan the development of their Traveler space(s).

The main design objective of spacesisto support communication and
socia interaction among participants in a multi-user environment.

The overall scale of a space should be optimized for approximately 10
to 15 avatars (an average avatar is about half a meter tall).

A space should have several stages or meeting areas with one or two
relatively recognizable main stages and several secondary stages.

The overall size of aspace should be large enough to accommaodate four
or five “private” conversations of three or four people, but small enough
so that users can easily view and quickly navigate to other
conversations.

The entrance area or landing points should be away from staging areas
so arriving avatars do not unduly bother those already in conversations.

The entrance area should be located where arriving avatars can oversee
some of the activities in the space and thereby are encouraged to
investigate the space and avatars aready present.

Pathways should be designed to facilitate comfortable and convenient
movement through space, interaction among avatars, and access to key
places and objects.

Portals to other spaces should be recognizable as a portal from a
distance, be multi-dimensional for easy access and viewing from
different angles, and be easily learned.

2.5 Performance Guidelines, in Brief

Following are some performance guidelines to ensure that a designer’s
Traveler space(s) runs as efficiently and smoothly as possible. For more
details, refer to section 4.

12
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Rendering Speed

The rendering speed of an OnLive! Traveler space, occupied by at least afew
avatars, should be kept above 12 FPS (frames per second) in a 320x240
window size on a100 MHz Pentium computer to ensure that avatars have
smooth lip synchronization and comfortable movement through the space.

Some ways to improve the rendering speed of your scene are:

» Total number of 3D triangular polygons in a space should not exceed
1500.

 Flat shading should be used instead of smooth shading (as much as
possible).

» Avoid closed spaces or the use of large objects and surfaces that cover a
big portion of the viewport.

» For large surfaces, like floors and walls, use self-illuminant materials.

» Texture mapping should be used sparingly. If you need to use them, use
small texture maps on small areas.

» Sprites should be used instead of texture maps, wherever possible.

» Lightsshould be used sparingly. Try not to specify more than four light
sources in a space.

Download Time

Keep total size of al files used in the space below 500 KB to ensure that
initial downloading of the space does not exceed 5 minutes over a 28.8 Kbps
connection line.

To make your files smaller:
» Keep pixel dimensions of your bitmap files as small as possible.
* Use 8-bit bitmaps instead of 24-bit bitmaps.

OnLive! 3D Authoring Kit, 2.0 13
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Generadly, PNG file format is the preferred file format for bitmaps
because it is alossless but efficient compression scheme, and its
flexible.

If BMP file format is used, compress the files using RLE method.
Compress *.wav sound filesto *.olw format.

In*.wrl or *.olv files, use VRML geometric primitives, like Spher e,
Cone, and Cyl i nder , instead of | ndexedFaceSet , only if your objects
have more or equal number of polygons than the default number set by
Traveler.

Traveler automatically generates the surface normals, so do not include
themin*.wrl or *.olv files, unless you need to manipulate them
manually.

Use instancing for the data that is used more than once in a space.

2.6 OnLive! Spaces Production Process

This section describes the primary stepsto create OnLive! VRML spaces, in
brief. For more details, refer to section 4.

1

Conceptualize and design your spaces according to the design, social, and
technical guidelines explained in this document, including VRML
implementation in Traveler.

Model your space with a 3D modeling tool of your choice.

3. Saveyour space as astandard VRML 1.0 file (*.wrl).

As the minimum requirement, you can turn your standard VRML 1.0
space into an OnLive! Traveler space by just adding four nodes to your
space. A suggested procedureis as follows:

a. Create anew empty filein atext editor, and save it with an .olv file
extension.

b. Addtherequired VRML header to your file: #VRML V1. 0 asci i

14
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c. Createtheroot Separ at or node, and then add the following
children nodes to it:

-)))

Add the OnLi ve_Ser ver node to specify the name of OnLivel
Access Server which the space is connected to and URL of the
*.olvfile.

Add thewer | dI nf o node and specify the name of the spacein
thetitl e field.

Add the OnLi ve_MaxAvat ar s node to specify maximum
number of avatars allowed in an instance of the space.

Add the OnLi ve_MaxI nst ances node to specify maximum

number of instances or clones of the space that can be created
in your OnLive! community.

d. Addaww nl i ne node as a child node to the root separator node

and specify the URL of your VRML file, saved in step 3, in the

name field.

You now have afully functional OnLive! Traveler 2.0 space. The
following recommended steps are optional.

5. Add the optional OnLive! featuresto enhance your space both socialy
and aesthetically.

Table 2. Optional OnLive! Features to Enhance Your Space

Optional Features

Implementation

Audio Add one or more OnLi ve_Sound nodes to define the sound sources for
ambient audio and/or local sounds.
Background Add oneor moreOnLi ve_Hor i zon nodesto specify abackground texture at

infinite distance.

Add the Backgr ound node to specify color backdrops that simulate ground
and sky and atiled texture.

Ambient Lighting

Add an Envi r onnment node to define global ambient lighting.

Space Bounding Box

Add the OnLi ve_CubeBoundar y node to define a box that bounds the
avatars movementsin the space.

Entry to Space

Add one or more OnLi ve_Ent r yPoi nt nodes to define attributes of the
avatars entriesinto the space, such as landing position and orientation.

OnLive! 3D Authoring Kit, 2.0
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Table 2. Optional OnLive! Features to Enhance Your Space (Continued)

Optional Features Implementation
Spinning Objects Usethe OnLi ve_Spi n node to specify aconstant 3D spinning for certain
objects about an arbitrary axis through the origin for subsequent objects.
Sprites UsetheOnLi ve_Spri t e nodeto create a2D bitmap object that always faces
the viewer.

Hyperlinking Spaces Y ou can link your spaces to other spaces or Web pages by using the
WAMNNchor node. Thisway you can make any 3D or 2D in your space object
aportal or alink.

To make the hyperlinked space a user space, add the OnLi ve_User Por t al
node. It sets the subsequent WAWANchor node to be auser portal.

6. Finetune and test your files.

16 OnLive! Technologies
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2.7 Traveler 2.0 VRML Quick Reference

Table 3. Traveler 2.0 VRML Quick Reference’

VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
10 (header) Every VRML 1.0 file must begin with the characters: #VRML V1.0 ascii. Full support.
1.0 AsciiText Represents strings of text characters. Full support.

string MFString any
spacing 1 SFFloat any
justification LEFT SFEnum LEFT
CENTER
RIGHT
width 0 MFFloat
1.0 Cone Represents a cone shape. Full support.
parts ALL SFBitMask SIDES
BOTTOM
ALL
bottomRadius 1 SFFloat >0
height 2 SFFloat >0
1.0 Coordinate3 Defines a set of 3D coordinates for subsequent vertex-based shape nodes. Full support.
point 000 MFVec3f any
1.0 Cube Represents a cube shape. Full support.
width 2 SFFloat >0
height 2 SFFloat >0
depth 2 SFFloat >0

20UBI3J9Y HIND TNYHA 0°Z J9J9ARIL L2
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Table 3. Traveler 2.0 VRML Quick Reference® (Continued)

VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0 Cylinder Represents a cylinder shape. Full support.
parts ALL SFBitMask | SIDES

TOP
BOTTOM
ALL
radius 1 SFFloat >0
height 2 SFFoat >0
1.0 DEF Keyword that is used for instancing, gives a node a name and creates a copy of the node. Full support.
1.0 Directional Light Defines a directional light source. Full support.
on TRUE SFBool TRUE
FALSE
intensity 1 SFFloat 0-1
color 111 SFColor 0-1
direction 00-1 SFVec3f any unit vector
1.0 FontStyle Defines font style for subsequent AsciiText nodes. Full support.
size 10 SFFloat >0
family SERIF SFEnum SERIF
SANS
TYPEWRITER
style NONE SFBitMask NONE
BOLD
ITALIC
1.0 Group Defines the base class for all group nodes (deprecated). Full support.
1.0 IndexedFaceSet Constructs a 3D shape by drawing its faces from current indexed list of vertices. Full support.
coordlndex 0 MFLong -1or>=0
materialIndex -1 MFLong -1or>=0
normal I ndex -1 MFLong -1or>=0
textureCoordlndex -1 MFLong -1or>=0

)))
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Table 3. Traveler 2.0 VRML Quick Reference’ (Continued)
VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0 IndexedL ineSet Constructs a 3D polyline shape from current indexed list of vertices. Not supported.
coordlndex 0 MFLong -1or>=0
materialIndex -1 MFLong -1lor>=0
normal I ndex -1 MFLong -1or>=0
textureCoordlndex -1 MFLong -1or>=0
1.0 Info Contains any information text string. Full support.
string "<Undefined info>" SFString any
1.0 LOD Group node that allows switching between various representations of objects. Partial support.
range [1 MFFloat Usesonly first
version of
object.
center 000 SFVec3f
1.0 Material Defines surface material properties for subsequent shapes. Partial support.
ambientColor 020202 MFColor 0-1 Ignored.
diffuseColor 0.80.80.8 MFColor 0-1 Standard.
specularColor 000 MFColor 0-1 Ignored.
emissiveColor 000 MFColor 0-1 if
emissiveColor >
diffuseColor,
then material is
self-illuminant
shininess 0.2 MFFloat 0-1 Ignored.
transparency 0 MFFloat 0-1 Ignored.
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Table 3.

Traveler 2.0 VRML Quick Reference’ (Continued)

VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0 MaterialBinding Specifies how materials are bound to subsequent shapes. Partial support.
vaue OVERALL SFEnum DEFAULT PER_VER-
PER PART TEX mapsto
PER_PART_INDEXED PER_FACE
PER_FACE
PER_FACE_INDEXED
PER_VERTEX
PER_VERTEX_INDEXED
1.0 MatrixTransform Foecifies a 3D geometric transformation as a 4 by 4 matrix. Full support.
matrix "1000010000100001" SFMatrix any non-singular matrix
1.0 Normal Defines a set of 3D surface normal vectors for subsequent vertex-based shape nodes. Full support.
vector [1 MFVec3f any unit vector
1.0 Normal Binding Specifies how surface normals are bound to subseguent shapes. Partial support.
vaue DEFAULT SFEnum DEFAULT all but
s iipved PER_PART and
PER_PART_INDEXED PER_FACE
PER_FACE
PER_FACE_INDEXED
PER_VERTEX
PER_VERTEX_INDEXED
1.0 OrthographicCamera Defines an orthographic camera. no support
position 001 SFVec3f any
orientation 0010 SFRotation any
focal Distance 5 SFFloat >0
height 2 SFFloat >0

)))
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Table 3. Traveler 2.0 VRML Quick Reference’ (Continued)
VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0 PerspectiveCamera Defines a perspective camera. Partial support.
position 001 SFVec3f any Standard.
orientation 0010 SFRotation any Standard.
focal Distance 5 SFFloat any Ignored.
heightAngle 0.785398 SFFloat >0, <Pl Ignored.
1.0 PointLight Defines a point light source. Full support.
on TRUE SFBool TRUE
FALSE
intensity 1 SFFloat 0-1
color 111 SFColor 0-1
location 001 SFVec3f any
1.0 PointSet Creates a set of points from the current indexed list of coordinates. no support
startlndex 0 SFLong >=0
numPoints -1 SFLong -1or>=0
1.0 Rotation Secifies a 3D rotation about an arbitrary axis through the origin. Full support.
rotation | 0010 | SFRotation | any
10 Scale Specifies a 3D scaling about the origin. Full support.
scaleFactor | 111 | SFVec3f | >0
1.0 Separator Group node that saves and restores traversal state. Full support.
renderCulling AUTO SFEnum ON
OFF
AUTO

20UBI3J9Y HIND TNYHA 0°Z J9J9ARIL L2

(b



44

salbojouydal jaAIuO

Table 3.

Traveler 2.0 VRML Quick Reference’ (Continued)

VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0 ShapeHints Provides hints about subsequent shapes. Partial support.
vertexOrdering UNKNOWN_ORDERING SFEnum UNKNOWN_ORDERING default is
CLOCKWISE CLOCKWISE
COUNTERCLOCKWISE
shapeType UNKNOWN_SHAPE TYPE | SFEnum UNKNOWN_SHAPE_TYPE | defaultis
SOLID SOLID
faceType CONVEX SFEnum UNKNOWN_FACE_TYPE Standard.
CONVEX
creaseAngle 0.5 SFFloat any default is 0.0,
either <= or > Pl
(for smooth
shading)
1.0 Sphere Represents a sphere shape. Full support.
radius 1 SFFloat >0
1.0 SpotLight Defines a spotlight source. Full support.
on TRUE SFBool TRUE
FALSE
intensity 1 SFFloat 0-1
color 111 SFColor 0-1
location 001 SFVec3f any
direction 00-1 SFVec3f any unit vector
dropOffRate 0 SFFloat 0-1
cutOffAngle 0.785398 SFFloat 0-PI
1.0 Switch Group node that traverses one chosen, all, or none of its children. Full support.
whichChild -1 SFLong >=0
-3
-1

)))
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Table 3. Traveler 2.0 VRML Quick Reference® (Continued)
VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0 Texture2 Defines a texture map for subsequent shapes. Partial support.
filename SFString any PNG, JPEG, and
BMP supported
image 000 SFImage any Ignored.
wrapS REPEAT SFEnum REPEAT
CLAMP
wrapT REPEAT SFEnum REPEAT
CLAMP
1.0 Texture2Transform Specifies a 2D transformation applied to texture coordinates of subsequent shapes. Full support.
translation 00 SFVec2f any
rotation 0 SFFloat any
scal eFactor 11 SFVec2f >0
center 00 SFVec2f any
1.0 TextureCoordinate2 Defines a set of 2D texture coordinates for subsequent vertex-based shape nodes. Full support.
point 00 MFVec2f any
1.0 Transform Specifies a 3D geometric transformation. Full support.
translation 000 SFVec3f any
rotation 0010 SFRotation any
scaleFactor 111 SFVec3f >0
scaleOrientation 0010 SFRotation any
center 000 SFVec3f any
1.0 TransformSeparator Group node that saves and restores transformation state (deprecated). Full support.
1.0 Trandation Secifies a 3D geometric tranglation. Full support.
translation 000 SFVec3f any
1.0 USE Keyword that is used for instancing; indicates that a named node should be used again. Full support.

20UBI3J9Y HIND TNYHA 0°Z J9J9ARIL L2

(b



ve

salbojouydal jaAIuO

Table 3.

Traveler 2.0 VRML Quick Reference’ (Continued)

VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0 WWWAnchor Group node that loads a new world when one of its children is chosen. Partial support.
name SFString Standard.
description SFString Standard.
map NONE SFEnum POINT Ignored.
NONE
1.0 WWWinline Group node that reads its children from anywhere in the World Wide Web. Partial support.
name SFString Standard.
bboxSize 000 SFVec3f Ignored.
bboxCenter 000 SFVec3f Ignored.
1.0+OL | OnLive AmbientAudio | Definesan ambient sound source. Full support.
url SFString
innerLoopMinCount -1 SFLong
innerL oopCountRange 0 SFLong
innerLoopMinDelay 0 SFFloat
innerLoopDelayRange 0 SFFloat
outerLoopMinCount -1 SFLong
outerLoopCountRange 0 SFLong
outerL oopMinDelay 0 SFFloat
outerLoopDelayRange 0 SFFloat
leftVolume 1.0 SFFloat
rightVolume 1.0 SFFloat
1.0+0L | OnLive CubeBoundary | Definesa box that bounds avatar’s movement in space. Full support.

min

000

SFVec3f

max

111

SFVec3f

)))
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Table 3. Traveler 2.0 VRML Quick Reference’ (Continued)
VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0+0L | OnLive EntryPoint Defines attributes of avatar’s entry to a space, such as landing position and orientation. Full support.
position 000 SFVec3f
rotation 0100 SFRotation
width 1 SFFloat
height 1 SFFloat
depth 0 SFFloat
fly TRUE SFBool TRUE
FALSE
startPosition 0100 SFVec3f
startRotation 100-15 SFRotation
1.0+OL | OnLive Horizon Specifies a background texture at infinite distance. Full support.
url SFString
angularWidth 3.142 SFFloat
bearing 0 SFFloat
elevation 0 SFFloat
1.0+0L | OnLive MaxAvatars Specifies maximum number of avatars allowed in an instance of a space. Full support.
max | 0 | SFLong
1.0+40L | OnLive MaxInstances Soecifies maximum number of instances or clones of a space that can be created in a community. | Full support.
max | 0 | SFLong
1.0+0L | OnLive Server Soecifies name of OnLive! Access Server which the space is connected to. Full support.

server

SFString

url

SFString
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Table 3. Traveler 2.0 VRML Quick Reference® (Continued)
VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0+0L | OnLive Sound Defines a sound source. Full support.
url SFString
location 000 SFVec3f
direction 001 SFVec3f
maxBack 1 SFFloat
maxFront 1 SFFloat
minBack 0 SFFl oat
minFront 0 SFFloat
intensity 1 SFFloat
priority 05 SFFloat
spatialize 0 SFLong
innerLoopsMin 1 SFLong
innerLoopsRange 0 SFLong
innerLoopsDelayMin 0 SFFloat
innerLoopsDelayRange | O SFFloat
outerL oopsMin 1 SFLong
outerL oopsRange 0 SFLong
outerL oopsDelayMin 0 SFFloat
outerL oopsDel ay- 0 SFFloat
Range
triggerDistance -1 SFFloat
primeDistance -1 SFFloat
1.0+0OL | OnLive Spin Specifies a constant 3D spinning about an arbitrary axis through the origin. Full support.

rotation

SFRotation

)))
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Table 3. Traveler 2.0 VRML Quick Reference® (Continued)
VRML Value Traveler 2.0
Ver. # Node Field Default Value Type Value Range Implemented
1.0+OL | OnLive Sprite Represents a 2D bitmap that always faces the viewer. Full support.
url SFString
colorCount 128 SFLong
width 1 SFFloat
height 1 SFFloat
1.0+0L | OnLive UserPortal Sets subsequent WMWVANchor to be a user portal. Full support.
1.1d Background Soecifies color backdrops that simulate ground and sky and a tiled texture. Partial support.
groundColors [1] MFColor First value only.
sky-Colors [000] MFColor First value only.
scenery MFString First value only.
1.1d Environment Defines global environmental attributes, such asambient lighting. Partial support.
ambientlntensity 0.2 SFFloat standard
ambientColor 111 SFColor standard
attenuation 001 SFVec3f ignored
fogType NONE SFEnum ignored
fogColor 111 SFColor ignored
fogVisibility 0 SFFloat ignored
1.1d Worldinfo Contains information about the world. Full support.
title SFString
info "<Undefined info>" MFString

t Based onthe VRML 1.0C Specification, VRML 1.1 Draft Specification, Open Inventor documentation, and OnLive! documentation. Version
numbers 1.0, 1.0+OL, and 1.1d refer to VRML 1.0C, OnLive! VRML Extensions, and VRML 1.1 Draft.
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« e s Design and Social
Considerations

3.1 Overview

In general, acommunity consists of people interacting and communicating
with each other in several possible locations within the boundaries of that
community. In OnLive! virtual communities, people are represented as 3D
head avatars and community locations are represented as bounded 3D spaces.
The primary channel of communication in these virtual communitiesis
through real-time multi-point voice, avatar facial movements and
expressions, and an avatar’ s abilities to navigate in the environment to
communicate with others.

The primary function of an OnLive! space design isto create an optimal
environment for communication and socialization. The space can create the
mood, supply the content, enhance and structure the social group dynamics
and in general create the structure where socialization happens.

An OnLive! community is acollection of spacesthat utilize the same
OnLive! community server. How the spaces relate to each other and are
connected or hyperlinked together define the community structure. An
OnLive! community can be considered a neighborhood or an affinity group.
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Space design (in terms of this document) is about:

1. creating individual environments that enable social lifein avariety of
flavors, and

2. structuring and interconnecting some number of these separate spaces
into a coherent form that defines a community.

3.2 Concepts and Terminology

OnLive! Traveler isamulti-participant, voice enabled 3D (VRML) browser
that allows people to communicate and socialize with each other in virtua
communities. Each person who enters the virtual communitiesvia Traveler is
embodied as an avatar. An avatar isa 3D object represented as a human or
animal-like head (but also could be afish, guitar, eyes, mouth, etc.) that
moves, speaks (lip syncs with person's voice), and shows emotion in avirtual
space. The goal isthat the real person connected via Traveler and his/her
avatar representation are so connected that it is hard to define a separation of
the two; hence this document often uses the terms “avatar” or “person”
(Traveler user) interchangeably to describe them.

Spaces are bounded 3D worlds where avatars or people meet and socialize.
Within a space, there are areas called stages, which are loosely defined areas
where avatars meet and converse. They are not distinct areas; they are merely
the location within a space where avatars congregate in discussion.
Depending on how many avatars are in a space, there could be two or three
(or more) stage areasin asingle space. Because afinite number of avatarsare
allowed in aspace at any giventime (currently 10to 12 avatars), aspace hasa
scale that best accommodates the social group dynamics for this number of
avatars. Thismakesthetypical size of a space somewhere between amedium
sizeroom to alarge public plaza. Spaces can be designed for different
functions or moods, but in general, their main purpose is to create the best
environment for avatar/person communication and socialization.

The mechanism for traveling from one space to another is called a portal.
Portals are represented as 3D or 2D objects in a space that when selected (or
collided with), take the avatar via a hyperlink to another specified space.
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3.2 Concepts and Terminology

Portal s use the standard Web-based URL mechanism to define the destination
that the avatar will travel to. Links function similarly to portalsin that they
use the same URL hyperlinking mechanism, and they are represented as 3D
or 2D objectsin a space. Links are activated by being selected (or collided
with). Links, however, do not take an avatar to a new space. Instead they
bring up (in the standard web browser window) a Web object specified by the
URL, which istypically another HTML page.

A community is a set of interconnected spaces that use the same OnLive!
Name Server (component of the OnLive! Community Server). The
connectivity between spaces is achieved through portals. An avatar/person
can use community based tools to find out where his or her neighbors are,
which spaces are the most popular, and travel to a space wheretheir friend is.
These tools work only within acommunity scope, soif afriend iscurrently in
adifferent community, their name would not show up using these tools. A
community is sponsored and maintained by a particular site owner who
produced (or commissions the production of) all the spaces, including the
specific portal hyperlinks between community spaces and links to different
HTML pages.

A community has one space called the entrance space, which is considered
the entrance or main lobby to the community. Graphically, the entrance space
is the space that best represents the community. An entrance space typically
contains many portalsto all other spaces within the community, and haslinks
to relevant community information HTML Web pages. The “other” spaces
(non-entrance space) should always have a portal that hyperlinks back to the
entrance space, the central hub of the community.

Depending on how the entrance space is designed, often the entrance space
also includes portals to access the entrance spaces of different communities.
If aportal to aspecific community is not available, an avatar can also travel to
any community or space by typing in the URL of that space.

When designing spaces for a community, there are three main categories of
Spaces to consider:

1. Entrance space - initial area of gathering and socialization.
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3.3

2. Chat spaces - for more specific types of conversation and socialization.

3. User spaces - user-defined chat spaces for a semi-private conversation.
The user spaces can be password protected for private meetings.

Generaly, the level of personalization increases as an avatar travels from
category 1 to 3. In addition, some physical aspects of the space and its
functional elements, such as scale and circulation system of the space, change
accordingly.

Design for Social Interaction

There are mainly three interrelated design concerns: social/functional issues,
technical issues, and aesthetics. In this section we discuss the first one.

Multi-Participant Virtual Environments

When designing spacesfor Traveler, you are not designing one person virtual
worlds. Since the environments are occupied/used by multiple participants,
interacting with each other (mainly through conversing), it isimportant to
evaluate these different worlds carefully. Creating multi-participant versus
single person virtual environments imposes awhole different set of design
issues, with the key design objective being the support of communication
among participants.

One of the main prerequisites for one's active participation in a virtual
community and engagement in social interaction with othersisthat person's
experience of presencein a*“non-real” world. With this, one of the core goals
of designing the virtual environmentsis to create a sense of placein which
this feeling of presence is supported and enhanced.

The user's sense of being in the virtual world can be enhanced by the
environment's acknowledgment of this being. The acknowledgment takes the
form of reacting to the participant's movement and behaviors with its own
specific types of behaviors. For example, an object's sound, collision sound,
and portals and links that transport or link the user to other virtual entitiesare
all examples of the environment's acknowledgment of somebody's being.
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3.3 Design for Social Interaction

This acknowledgment is reinforced by certain user interface elementsin the
Traveler.

Among other general design issues, the following considerations are most
significant:

» Psychological Comfort - Creating conditions for mental ease with
appropriate forms, shapes, colors, symbols, lighting, and sound.

» Convenience - Make it easy to access spaces, people, objects, and
information

» Flexibility - Availability of choice, variety, and future expansions/
extensions.

» Maintenance - Keep the virtual environment clean and manageable.

» Personalization/Privacy - Availability of private or semi-private areas
through proper organization of the community, and congregating areas
within spaces (stages).

» Copyrights - Respect intellectual properties of others when using pre-
built objects.

Spatial Definition

The size of avatars affects the volume of space they require for movement
and interaction with each other. Avatar dimensions also affect the dimensions
and proportions of spatial elements, the height and distance of things they
must reach, and various objects used in a place. With al thisin mind, the
bounding box of atypical avatar is 0.5x0.5x0.5 meter cube.

The overall scale of a space should be optimized for approximately 10 to 15
avatars and the overall size of a space should be large enough to
accommodate 4 or 5 “private” conversations of 3 to 4 people within the
space. On the other hand, the space should still be be small enough so that
users can easily view and quickly navigate to other conversations or areas of
the space. “Private” interms of a single space means far enough away so asto
not be heard by the next closest conversation or stage.
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Movement through Space

Traveler users experience a space through moving in it. Every space has an
explicate or implicitly defined circulation system to accommodate the goal of
comfortable and convenient interaction among avatars.

Different components of the circulation system are the approach to a space,
the entrance, and sub-spaces, such as stages, meeting, and conversation areas,
portal/link areas (we can consider portals as exits from one space to another),
and the pathways that connect all these elements. Every part of this system
must be designed in connection with all other related parameters. (Refer to
the section on “ Stages—Spaces within Spaces’ on page 35 for better
understanding of “stages’).

Approach

The approach to a place is specified by one or more OnLi ve_Ent r yPoi nt
node(s). It can be a downward fly-through from the top or other sideson a
spiral path. Asthe designer, you can of course design the approach any which
way you want; the point being made here is simply that approach is a design
consideration that can easily be overlooked if not specifically thought
through.

Entrance

The entrance area is where avatars start out when they enter the space. They
should be away from staging areas (informal discussion areas within a space)
so new avatars do not unduly bother those already in conversation.

The entrances should be located where new arrivals can see the stages where
conversations are occurring, alowing, these avatars to oversee some of the
activities in a space and thereby encouraging them to investigate the place
and its avatars. The entry points of a space can be randomized by use of
multiple OnLi ve_Ent r yPoi nt nodes.

Pathways

Natural pathways are preferred since by their design encourage interaction.
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3.3 Design for Social Interaction

Stages—Spaces within Spaces
Stages are loosely defined areas where avatars meet and converse.

A space should have several stages, or meeting areas, with one or two
relatively recognizable main stages and, several secondary stages. The main
stage allows users coming into a space for the first time to easily recognize a
place to go to converse with others. The secondary stages allow peopleto
break off from alarge group and start a sub or private conversation. This can
be accomplished by a change of levels or by defining an implicit enclosure.

The form and scale of these sub-spaces must accommodate the level of traffic
and movement and flow of avatars (and information).

Stages usually have visual dominance within the space, and this dominance
should be achieved without losing the flow of movement. The spatial and
visua continuity within the whole space must be preserved.

Connecting Places to Form a Community

The way that communities are usually organized is that in each community
thereis an entrance space where the avatarsinitially gather and socialize. The
entrance space is then connected to other spaces that have different contents/
context/design but still within the general theme of the community. People
with similar interests gather in these spaces for more specific type of
conversation and socialization. If any of the participants within a space wants
to have amore private conversation with others, she or he can create a
temporary user space (of any name that the person desires).

Participants can create as many user spaces as they want. Although, after all
avatars have left a user space, it is deleted.

Portals are the means of connecting the spaces together, using 3D or 2D
objects that can be “ portalized” by assigning a URL of another spaceto it.
Following are some important properties of objects that are used to represent
portals:

* Recognizable as a portal from a distance.

* Multi-dimensional, easily accessed and viewed from many angles.
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» Easily learned.

Portals could be considered as space exits or departure areas (and entryways
to the space that the portal is hyperlinked to). Therefore, specia attention to
their positions, pathways leading to them, and their relationship to other
gpatial elementsis needed.

Hyperlinks to Web Based Content

You can enrich avirtual community by proper integration of the 3D worlds
with the rest of your Web content. This can be done by adding controls within
spaces to access any type of information available on the Internet, and by
adding hyperlinks on your Web pagesto Traveler spaces. The hyperlinked
objectsin a space automatically become linksif they point to any Web object
other than another Traveler space (the latter defining a portal, not alink).
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4.1 Performance Requirements and Optimization Tips

4.1.2

following are the available polygon shading options listed from the most to
the least computationally expensive, in terms of how it affects your rendering
Speed:

» Texture-mapped - currently slow, should be used sparingly. Useit on
small surfaces, if needed. Or, use sprites, if possible.

» Gouraud (or smooth) shaded polygons - second slowest method but
good for curved surfaces.

» Flat (or facet, constant) shaded polygons - fastest shading method that
shows up lighting.

o Sdf-illuminated (or emissive, unlit flat) polygons - slightly faster than
flat but has no 3D shading.

» 2D rendering - used for horizon and sky tile bitmaps.

Most current spaces are primarily flat shaded with lots of self-illuminated and
2D rendered surfaces.

Object Size and Coverage

Many small objects that are well dispersed throughout the space are much
less computationally expensive than large objects that take up alot of the
view frame. Using many well-dispersed small objects also aids in 3D depth-
cueing.

Large surfaces, such as walls that take up most of the view frame,
significantly reduce rendering speed and should be avoided, or else you
should use the fastest rendering technique, which istypically self-illuminated
shading.

Download Time

Thetotal size of all files used in a spaceshould be kept below 500 KB. The
main reason behind this requirement is to ensure that the downloading of the
space does not exceed 5 minutes for the users connected to your OnLive!
community viaamodem line.
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The performance guidelines in section 2.5 are self-explanatory; we elaborate
only on afew of those itemsin this section.

VRML Geometric Primitives

Refer to “Polygon Count” on page 38 for more information on this subject.

Surface Normals

The surface normals are vectors or straight lines with a specific direction,
located on the vertices of each polygon. They are used to define the
orientation of a surface for back-face culling and calculation of surface
shading. Traveler is able to calculate the normals without any explicit
definition of them in the VRML files. It uses face normals for flat shading
and vertex normals for smooth shading. Therefore, by eliminating all explicit
references to surface normals (e.g., the nor mal | ndex field in the

| ndexedFaceSet node), or by not having the VRML exporter to
automatically generate them at al, you can make your files more compact.

One of the rare occasions that you might need to keep the normal definitions
inyour fileisif you plan to manipulate them manually to create some special
shading effects.

Redundant Data in VRML Files

You can make your VRML files more compact (and faster to download) by
eliminating the unnecessary information in them.

White Space

In the VRML files, the general rule with white spaceisthat you need to keep
abalance between compactness and readability of your files. If you or anyone
else needs to manually edit or post-process thefiles, it isimportant that you
keep the indentations in the code, at least, even if you are eliminating extra
blank lines or tabs and spaces at the end of the lines.
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Floating Point Numbers

In most cases, 3 decimal places in floating point numbers are sufficient for
accurate description of your scene with atypical scale of a Traveler space. So
you can round the numbersto 3 or fewer decimal places. Some VRML
exporters, like the 3D Studio MAX plug-in, allows users to specify the
number of decimal points during the conversion process.Table 3, “ Traveler
2.0 VRML Quick Reference,” on page 17

When using fewer decimal points, it isimportant that you always pre-test
your entire scene or sample pieces of it with different settings. The reason for
thisisthat, in some cases, the 3D objects start falling apart or lose their
accuracy after passing a threshold.

Default Field Values

Inthe VRML files, if avalue for the field is not specified, the default value
for that field is used. So you can eliminate the fields with default values to
make your files smaller. Refer to Table 3, “ Traveler 2.0 VRML Quick
Reference,” on page 17 for detailed definition on default values of the fields
in every available node.

Bitmaps in Traveler Spaces

This section discusses the various bitmap file formats that are supported by
Traveler 2.0, and the main features of each of them.
Supported File Formats

Traveler 2.0 supports PNG, JPEG, and BMP formats to display background
images, sprites, and texture maps in the OnLive! spaces.

PNG

PNG (Portable Network Graphics) is the most flexible of the supported file
formats. It is an extensible file format for the lossless, portable, well-
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compressed, and efficient storage of bitmap images; it is designed to work
well in online viewing applications, such as World Wide Web.

PNG provides a patent-free replacement for GIF. Indexed-color, grayscale,
and true color images are supported, plus an optional apha channel aswell as
transparent-color specifications.

JPEG (JPG)

The JPEG file format, from Joint Photographic Experts Group, offers high
rate of compression, used particularly for continuous-tone images.
Compactness of this format helps the transmission of images over Internet.
JPEG works by removing data that is redundant or data whose removal is
almost imperceptible to the human eye. It isalossy compression technique
becauseit discardsimage information as it compressesthefile. Keep in mind,
however, that by increasing the compression rate, the image quality
decreases.

JPEG file format can be used to store only 24-bit images with no
transparency information.

BMP

Windows BMP format is ageneral purpose format for imaging applications,
operating in Windows environment; BMP is also supported by many non-
Windows and non-PC applications as well. BMP files can be stored either
uncompressed or compressed, using atype of run-length encoding (RLE). It
can accommodate images up to 24-hit color.

RLE isacommon compression algorithm used by several bitmap formats,
including BMP, to reduce the amount of redundant graphics data. Although
RLE islossless, it is not considered a superior compression method.

Pixel depth in BMPfiles can be 1, 4, 8, or 24 hits (4-bit and 8-bit images can
use RLE). Traveler supports only 8-bit format for background images and
texture maps; sprite bitmaps can be either 8-bit or 24-hit.
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4.2 Bitmaps in Traveler Spaces

4.2.2 Characteristics of Bitmaps

Among various characteristics of the bitmap images, pixel dimension, color
resolution or depth, and transparency are the most important in terms of
working with Traveler. There are certain considerations, requirements, and
constraints to consider when using different file formats for each group of
bitmaps.

Pixel Dimension

Every bitmap image contains a fixed number of pixels, measured in pixel
height and pixel width; thisis called the pixel dimension of an image. For
background images and texture maps, Traveler works most efficiently with
bitmaps that have widths and heights equal to a 2" value (e.g., 8 pixelsby 8
pixels or 64 pixels by 128 pixels)—this constraint does not apply to sprites,
however. For this reason, Traveler automatically resamples all PNG and
JPEG bitmaps which do not meet the 2" value criteria so that their widths and
heights are adjusted to the closest 2" value. BMP files are required to have
widths and heights of 2" value, otherwise the images will not be rendered

properly.

It is recommended that you follow the above criteriafor all formatsto avoid
unpredictable or poor quality resampling.

Color Resolution

Color resolution, also called color depth, pixel depth, bit depth, or bit
resolution, refersto how much color information is available for each pixel in
an image. Greater pixel depth means more available colors and more accurate
color representation in the digital image. A 1-bit pixel can be one of two
colors, a4-bit pixel can be one of 16 colors, and so on. The most commonly
used pixel depthsare 1, 2, 4, 8, 15, 16, 24, and 32 bits.

Traveler aways uses 256-color model to render the spaces, regardless of
current Windows display mode. This means that even if you use a higher
color resolution than 8-bit for your images, Traveler reduces the number of
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4.3

colorsto 256 or less. Refer to section 4.3 for more information on this
subject.

Some image editing applications and utilities, such as Adobe Photoshop or
DeBabelizer, use pretty good color reduction algorithms. We recommend that
you use these application or similar ones to reduce the number of colorsin
your bitmap images to the fewest possible number, rather than letting
Traveler do it automatically, resulting in avisually not-so-efficient or
desirable color reduction. Once you do this, you can also save your imagesin
the most appropriate file format in order to make the files as small as
possible; 8-bit PNG isthe most commonly used format.

Transparency

Among the supported bitmap formats, PNG is virtually the only format that
can hold transparency information for texture maps and sprites (transparency
in background images is not supported). Although you can specify the black
pixels as transparent areas in BMP sprites, it is not a standard and flexible
way of authoring bitmaps that need to contain full or semi-transparent areas.

Color Management

This section describesthe way colorsare handled by Traveler. It aso provides
some tips for the use of colorsin the spaces.

One of the new featuresin Traveler 2.0 isthat it can run in various Windows
display modes (i.e., 16, 24, and 32-bit modes in addition to 256-color mode).
Thisfeature is quite useful when you are testing your spacesin Traveler and
need to run other applications, like image editors, that work best with true-
color displays at the same time.

However, Traveler always uses only 256 colors internally, regardless of the
selected display mode. It algorithmically creates a color palette for a space
and then the system finds the best fit colors for al the visual elementsin the
space from the available colorsin the palette.
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Of course, you can skip these technical details and perform the ultimate test.
Simply design your space with colors you want, open it in Traveler, see how
it looks, and then fine-tune the colors as needed.

How Traveler Creates a Color Palette

Traveler uses Redlity Lab asits rendering engine. To keep the rendering
speed high, it uses the “ramp” (or palette) color model (versus RGB model).
This meansthat Traveler creates a 256-color palette for each space and uses
those colors to render the entire space, including 3D objects, bitmaps, and
avatars.

There are mainly three segmentsin Traveler palettes that constitute the total
available 256 colors:

1. Windows system colors (20 palette entries)
2. Traveler reserved colors (192 palette entries)
3. Customizable colors (44 palette entries)

Windows Colors

Windows uses 20 entries of the palette for standard system colors. The RGB
value of 16 of them isfixed. Although the other four have default values
which are customizable by the system. For example, when you change the
color scheme of your desktop, new RGB values are assigned to these four
entries.

Although Traveler cannot change these 20 entries in the palette, you can use
the fixed portion of it (16 colors) in your design. They are highly saturated
colors. The other four entries vary from one computer to another, so you must
not use them at all.
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Note

Notethat in VRML, the RGB components of colors are specified by
using arange between 0 to 1, whereas we use the 0 to 255
convention in this section.

The following table lists the RGB values of the Windows colors:
Table 4. Windows Colors

Palette
No. Index R G B Note
1 0 0 0 0 Black
2 1 128 0 0 Dark Red
3 2 0 128 0 Dark Green
4 3 128 128 0 Dark Yellow
5 4 0 0 128 Dark Blue
6 5 128 0 128 Dark Magenta
7 6 0 128 128 Dark Cyan
8 7 192 192 192 | Light Gray
9 8 192 220 192 default RGB value, customizable by the system
10 9 166 202 240 default RGB value, customizable by the system
11 246 255 251 240 default RGB value, customizable by the system
12 247 160 160 164 default RGB value, customizable by the system
13 248 128 128 128 Dark Gray
14 249 255 0 0 Red l
15 250 0 255 0 Green
16 251 255 255 0 Yellow
17 252 0 0 255 Blue
18 253 255 0 255 Magenta l
19 254 0 255 255 Cyan
20 255 255 255 255 White
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4.3.1.2 Traveler Reserved Colors

To ensure that avatars have consistent appearancesin al spaces and that their
colors do not change when they move from one space to another, Traveler
uses an almost fixed 192 colorsfor all spaces. 192 entries of the palette are
used by 24 reserved colors that are ramped from light to dark with eight
different intensities. The RGB value of the lightest entry of the ramp is fixed
for al 24 colors. The level of lightness for the other seven entriesis
determined by the lighting intensity in the space. These 192 colors along with
other colorsin the palette can be used by 3D objects, texture maps, and
sprites, aswell as avatars, of course.

By using the colors specified inthe ‘ Original Colors' columns of Table5, you
can make the final appearance of your space in Traveler more predictable.
The second set of columnsin the table shows the actual colorsin the Traveler
palette after the original colors specified in the VRML files are parsed and
processed by Traveler.

If you are using 3D Studio MAX to create your space, you can use the
supplied material library, onlive.mat, to assign pre-defined colors that match
Traveler base colors to some or al of the 3D surfaces. Materials with single
letter prefix (e.g., A.BEIGE DARK) can be used for flat and smooth shaded
objects, and materials with double letter prefix (e.g., AA.BEIGE DARK) are
used for self-illuminant objects.

The following table lists the RGB values of the Traveler 24 base colors:

Table 5. Traveler 24 Base Colors

Original Colors
Original Colors Mapped to These
No. 3D Studio Material Assigned to Objects Colors in Traveler

R G B R G B
1 W/WW .WHITE WARM 243 230 214 246 236 224
2 B/BB.BEIGE LIGHT 215 166 120 225 187 148
3 I/Il.BLUE LIGHT 134 140 227 161 166 234
4 X/XX.YELLOW 206 179 76 218 198 107
5 M/MM.GREEN LT 143 189 128 168 205 155
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Table 5. Traveler 24 Base Colors (Continued)

Original Colors

Original Colors Mapped to These

No. 3D Studio Material Assigned to Objects Colors in Traveler
R G B R G B
6 A/AA.BEIGE DARK 198 140 106 212 166 136
7 Q/QQ.ORANGE 214 135 60 224 161 90
8 N/NN.GREY COOL 118 118 149 147 147 173
9 C/CC.BEIGE LTBRWN 181 112 83 199 141 114
10 D/DD.BEIGEMEDBRN 170 99 67 190 129 98
11 O/OO.LIP-LT RED 152 44 52 176 72 81
12 H/HH.BLUE DARK 54 56 114 84 86 143
13 S/SS.RED DARK 143 34 34 168 60 60
14 U/UU.BROWNLIGHT 115 56 34 144 86 60
15 R/RR.PURPLE DARK 84 28 89 115 52 120
16 P/PP.LIPMED RED 105 31 60 135 56 20
17 V/VV.BRWNMED 94 44 28 125 72 52
18 L/LL.GREEN DK 39 73 39 66 104 66
19 J/3J.BROWN GOLD 88 52 0 119 81 0
20 T/TT.SKIN-BROWNDK 74 34 25 105 60 48
21 K/KK.BROWN MED 44 28 11 72 52 27
22 G/GG.BLAK PRPLMED 21 11 21 42 27 42
23 F/FF.BLAK BLUE 11 11 28 27 27 52
24 E/EE.BLACK JET 25 0 11 48 0 27

4.3.1.3 Customizable Colors

The remaining 44 entriesin the palette are completely customizable and vary
from one space to another. Traveler extracts these 44 colors from the
background images to fill the rest of the palette. So if you need to use a
specific color that is not in Windows or Traveler segments, you can include it
in the background images. This segment of palette can be used by all visual
elementsin the space.
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4.3 Color Management

4.3.2 How 3D and 2D Objects Use Available Colors

The following sections describe in more detail how the 3D or 2D objects use
the available colors used in your space design.

3D Objects

When you assign any colorsto 3D objectsin your space, Traveler maps them
to the closest match among all 256 colors in the palette.

Texture Maps

Like 3D objects, Traveler maps the colors in the texture map bitmaps to the
closest match among all 256 colors in the palette. If there are more than 128
colorsin the texture map bitmaps, Traveler reduces them to 128 first and then
does the mapping.

Sprites

The number of colors used by a spriteis specified by the col or Count field
in the corresponding OnLi ve_Spri t e node. Traveler reduces the number of
colorsin theimage, if needed, and then does the mapping like the texture

maps.
Background Images

Traveler extracts the colors used in background images to fill 44 palette
entries. If there are more than 44 colors in the background bitmaps, Traveler
first reduces them to 44 colors. Unlike texture maps and sprites, the number
of palette colors that background images can use does not exceed those 44
colors.

Important

You usually get a better result if you use image editing applications and
utilities such as Adobe Photoshop or DeBabelizer to reduce the number of
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colorsin your bitmap images and/or to unify their color palettes instead of
letting Traveler do an automatic color reduction for you.

SysPal, ashareware utility to display the current system color palette has also
been included with this Authoring Kit (syspal.exe). SysPal can be used to aid
you in managing and understanding the color palette for each space.

Additional Considerations

This section discusses afew additional technical considerations.

Surface Normals and Back-face Culling

All polygons are single sided, meaning one side is shaded and the other side
is completely transparent or invisible.

The visible surfaces should have consistent surface normal orientations for
proper back-face culling. In some modeling tools, the user haslittle or no
control over polygon normals or vertex ordering, so the user may haveto flip
the surface normals manually. It is therefore recommended that the designer
test their designed space with Traveler to locate the erroneous polygons.

Background Images and Boundaries of Space

Bitmaps can be used with a special texture background element in the
horizon that can map a set of images on an "infinitely far away sphere’. These
images are not drawn in perspective. No parallax occurs from this texture
element so it must be designed to be used in limited ways.

Since background images are not in perspective, a space should be
appropriately bounded, using OnLi ve_CubeBoundar y node, so avatars
cannot position themselves where all they see is the background. When only
the background isin view, thereis no perceived sense of 3D movement. This
resultsin loss of orientation and should be avoided at all costs.
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4.4.3 Avoiding Depth Buffer Artifacts

If two polygons face the same direction and are very close to each other, they
may be rendered with undesirable visual effects. Thisis because their close
proximity issmaller than the resolution of the depth buffer and the renderer is
unsure which polygon should be drawn in front of which. This rendering
artifact worsens the farther the camera is from the problem polygons. To
avoid this problem, increase the space between the polygons.

4.5 Audio Authoring

OnLive! Traveler allows multiple usersto enter rich graphical virtual worlds
and communicate real-time using their voice instead of typing. While
creating these virtual environments, authors can provide environmental audio
scores which add value to the experience by playing two distinct roles:

* Aesthetic - Ambient audio and localized sounds greatly enhances the
depth of the experience for the user by reinforcing the theme of the
environment.

» Functional - Ambient audio beds increase the perception of voice
quality by applying a natural dithering effect on the voice waveform.

4.5.1 Definitions

RAS Random Audio Sequencer utilizing an eight channel randomizing
audio engine.

Audio Channel One of eight total simultaneous sound generators used by
RAS.

Audio Sequence A complete set of inner and outer loop randomization
parameters.

Bed A looped sample with no delay between playback. For example, the
background sound underneath flocking seagulls' sounds might be the
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45.3

sound of the rumbling ocean waves. It plays continuously until the space
has been exited. To create a continuous looping bed; set -1 in theinner
loop count range and a -1 in the outer loop count range.

Inner loop A set of the parameters defining the playback behavior of a
sequenced audio event. Example: the“chirping” sound will playback and
loop 1to 5 times per event and have a 250 to 750 millisecond randomized
delay between samples.

Outer loop The superset of the randomized looping function defining time
between inner loop event playback. Example: The “chirping” inner loop
audio event will playback once every 15 to 20 seconds and will continue
infinitely until the space has been exited.

Score A complete ambient audio environment utilizing a soundtrack or
randomized wav file playback approach.

Authoring Approaches

We have found that by establishing an ambient “bed” of looping audio
content, audio is better able to meet aesthetic and functional goals. With an
eye towards keeping audio memory requirements to a minimum, OnLive!
developed the 8 channel RAS (Random Audio Sequencer) tool (i.e., ras.exe).
RAS plays back audio using inner and outer nested loops with delay
parameters yielding the advantage of non-repetitive audio content.

The OnLive! RAS Audio Authoring Tool

The RAStool for Traveler is an interface to an 8-channel randomized audio
playback engine used to create ambient audio soundscapes for Onlive!
Traveler spaces. RAS allows the author to load *.wav or *.olw filesinto an
audio channel parameter list and define either fixed or min/max time
boundaries for randomized playback. RAS will save out the OnLive! VRML
sound node with the custom RAS parameters and default 3D settings.
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Traveler must beinstaled in order for RASto run. RAS can be executed from
any local directory.

45.3.1 Using RAS

To use the RAStool, follow these steps:

1. Double-click on the ras.exe executablefile. If thefileison your
desktop, the icon will look like this:

i)

[3s. exe

The RAStoal islaunched, and OnLive! Access Manager isloaded
automatically.

2. Fromthe RAS user interface, click on the “ Select” button in the
[Channel 1] panel, and select an audio fileto play. RAS defaultsto a
compressed *.olw file masking when selecting afile for avoice channel.

Open EE

Lookjr: | 3 SampleSnds =l SNES:
g1l surfbed. ol
gzpled. ol

gulll. ol

gullZ. ol

gullS. ol

med2. ol

File narme: Ibig1 0l Open I

Files of type: IDLW Sound Files [*.alw) j Cancel |

[ Open as read-only
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If you have uncompressed * .wav files, you can select them by using the
“File of type” option in theload dialog box. If you only have * .olw files,
you can convert them to decompress them to *.wav files using the
“OLW to WAV” command on the Tools menu of the interface.

. Click on the [Play] button in Channel 1 to play that channel. The [Play]

button toggles to stop when afileis playing.

. Adjust the audio parameters for the Channel 1 audio playing to desired

positions. Thisisusualy best done “on the fly” with atrial and error
approach until the audio plays back as you would like.

Adjust the volume settings for the entire score or individual channels, as
appropriate, using the Master Volume and Channel Volume dliders,
respectively.

Refer to “ Definitions’ on page 51 to understand the context of the
parameters better.
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5. Add additional *.wav (or *.olw) files to build the score as you would
like. Following is an example of an audio score that has been built
through adding multiple audio files, and adjusting their playback

parameters as desired.

< Dnlive! Random Audio Sequencer

File Taols Help

Pyl | sopal |
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Count
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|

| N E
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6. For advanced and very precise audio manipulation, click on the
[Advanced] button for a specific *.wav (or *.olw) file that you have
loaded into a channel. Following is an example of an “Advanced
Parameter Settings’ window that has been modified with precise values.

* Y z

location IF ID— ISD—

direction |52— ID— |5—
maxB ack |5— ity IDS—
maxFront |1— spatialize ID—
minB ack |2— triggerDistance I‘I—
minFront |21— primelistance I‘I—

Cancel |

7. When you have completed the RAS score designing, from the File
menu, select the “Save As’ option to save the score as VRML code for
implementation in Traveler.

45.3.2 RAS Audio Parameter Definition

Upon outputting your score to VRML, the parameters you set through
inputting values in the RAS interface, or dragging the adjustable sliders are
equated to VRML fieldswithin VRML code. For a more comprehensive
understanding of RAS s audio parameters, refer to section A.2, “OnLive!
VRML Extensions,” on page 64. Within the OnLi ve_Anbi ent Audi o and
OnLi ve_Sound node sections, the audio parameters are defined.

Further, the*VRML Audio Example’ on page 57 illustrates a VRML file
outputted by RAS.
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4.5.4 Audio Specifications for Traveler

OnLive! Sound Node

Audio settings for a Traveler spaceis defined by the fields of the

OnLi ve_Sound node and OnLi ve_Anbi ent Audi o node. The parameters
of these nodes are adjusted through the attenuation sliders in the RAS user
interface, whereby the exact values of the audio adjustments are included in
the appropriate nodes and fieldsin VRML output. Refer to Table 3, “ Traveler
2.0 VRML Quick Reference,” on page 17 for specifics on these nodes.

File Format

All Traveler audio events use either *.wav or *.olw filesin either 8 or 16-bit
depths, mono or stereo. Sample rates must be 8 Khz or 16 Khz to mix with
the voice codec.

Compression

Traveler can play back the proprietary *.olw compressed filesyielding 15:1
compression on 16 Khz, or 16-bit *.wav files. Source files are compressed
with the “WAV to OLW” function in the RAS tool. This compression
technique islossy, so for sensitive material like music, designers might
consider comparing 8K hz 8-bit uncompressed files to compressed files and
choose the best results against the memory tradeoff.

455 VRML Audio Example

Following is an example of the audio part of VRML code for a Traveler
Space.

OnLi ve_Sound {
fields [ SFString url,

SFVec3f |ocation,
SFVec3f direction,
SFFl oat maxBack,
SFFl oat maxFront,
SFFl oat m nBack,
SFFl oat m nFront,
SFFl oat intensity,
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SFFl oat priority,

SFLong spatialize

SFLong i nnerLoopsM n,

SFLong i nnerLoopsRange

SFFl oat i nnerLoopsDel ayM n,

SFFl oat i nnerLoopsDel ayRange

SFLong outerLoopsM n,

SFLong outerLoopsRange

SFFl oat out er LoopsDel ayM n,

SFFl oat out er LoopsDel ayRange

SFFl oat triggerDi stance

SFFl oat pri neDi st ance ]
url " # SFString (range
| ocation 000 # SFVec3f (range
direction 001 # SFVec3f (range
maxBack 1 # SFFl oat (range
maxFr ont 1 # SFFl oat (range
m nBack 0 # SFFl oat (range
m nFront 0 # SFFl oat (range
intensity 1 # SFFl oat (range
priority 0.5 # SFFl oat (range
spatialize 0 # SFLong (range
i nner LoopsM n 1 # SFLong (range
i nner LoopsRange 0 # SFLong (range
i nner LoopsDel ayM n 0 # SFFl oat (range
i nner LoopsDel ayRange 0 # SFFl oat (range
out er LoopsM n 1 # SFLong (range
out er LoopsRange 0 # SFLong (range
out er LoopsDel ayM n 0 # SFFl oat (range
out er LoopsDel ayRange 0 # SFFl oat (range
triggerDi stance -1 # SFFl oat (range

trigger distance)

pri meDi st ance -1 # SFFl oat (range

prime di stance)

any)

any)

any unit vector)

>= O)

>= O)

< maxBack)

< maxFront)

0-1)

0-1)

0, 1 or 2)

>= O)

>= 0)

>= O)

>= O)

>= 0)

>= O)

>= O)

>= 0)

= maxFront, > 0 is the
= maxFront, > 0 is the
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