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ABSTRACT

In this paper we have tried to give a definition of
virtual reality. We have also discussed about
different forms of VR like — (1) Through-the-window,
(2) Immersive (3) Second Person .Required software
and hardware for implementing VR application.
VRML (Virtual Reality Machine Language) is the
modeling language used in the VR. We have also
discussed about the basic structure of a VRML
program and its different blocks. Finally we have
given some area of application of VR.
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1. INTRODUCTION

Virtua redlity is a technology that provides one user
with the sensations and the control of perspective so
that the user experiences the illusion of being in the
presence of an object, within a stuation or
surrounded by a place. The illusion seems more real
if different kinds of sensations are provided to the
user.

2. FORMS OF VIRTUAL REALITY /
CLASSIFICATIONS OF VIRTUAL
REALITY

In general there are three forms of VR or virtual
reality; they are — Through-the-window, Immersive
and Second-person

2.1 Through-the-window

The most common type of VR is called Through-the-
window VR. This is applied extensively in games
and movie theaters. It allows a participant to look
into the virtual world from a sit in the real world.

The “window” that user looks through may be as
small as a home computer monitor or as large as a
movie screen. Although movie theaters do not alow
any true interactivity but computer games allow
some interactivity between the user and the virtual
screen. The images are aways real world video
photograph with a camera. In some cases the seats
moves,and Vibrates in response to images portrayed
to achievehigh quality VR.

2.21mmersive

The second form of VR is called Immersive VR. It is
done with a head-mounted gear [3]. Here the senseis
synthetic and created by software not film. The hear-
mounted gear alows the participant to enter and
become immersed into the virtual world. The
principle difference between immersive and through-
the-window type is in the first case(immersive) the
user is in an immersive environment and can turn
around, look behind and do something in the virtual
world is genuinely three dimensional and inclusive.
Usually immersive virtual world are also interactive.
The participant decides where to travel. This may
even include flying through the ceiling and walls.
Sometimes object of virtual world may be changed
as a response of something the user done. To make
the possible the head-mounted gear is fitted with a
tracking device that records the movement of the
user sends the information to the computer. Based on
the information the software changes the scene in-
front of the user.

2.3 Second-per son

The third form of virtual reality is Second-person
virtual reality. It uses a camerato capture the images
of a participant and insert it into the virtual world.
User then watches their own images on a monitor
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interacting with the objects in the virtual world. In
most applications on this type the insertion of the
participant image is done by Chroma-keying. This
sometimes creates highlights around the participant
or image resolution differences between the
participant and the background.

3. SOFTWARE REQUIREMENTS

In order to run a VR application we need three type
of software, such as - Device drivers, Development
tools and Navigation Engine

3.1 DeviceDrivers

This allows connecting various devices required for
the user to communicate with the real world. Such
devices are optical sensors that track the movement
and head orientation of a participant. Motion based
seeds and sound card (to produce sound in virtual
world) are also used [2].

3.2 Development Tools

Development tools are used to constructs models.
Most sandard CAD packages can act as
development environment. These objects are then
imported into the navi8gation engine where they can
be filled, animated, position and lighted.

3.3 Navigation Engine

This is a software tool used to navigate through,
manipulate and enliven the images createdby the
development tools. Navigation engine provides the
real power behind the virtual reality.

4. PERIPHERAL DEVICES

Peripheral devices fall into three categories:
audio/visual, tracking and navigation/manipulation

4.1 Audio/Visual Devices

These include movie screens, standard VGA
monitors, and Head Mounted Display (HMD) [1].
The HMD is the most well-known immersion device
which replaces computer displayesHMD generally
present a different image to each eye so that the
binocular parallax phenomenon creates a three-
dimensional effect (Similar to what polarized glasses
do a 3D movies). HMDs aso include stereo
headphones which may produce stereo sounds. The
HMD isalso an input device.

4.2 Tracking Devices
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These are used to send the coordinates of the

participants head, heads or body to the computer. [5]

Trackers generally handle trandator and rotary

movements along the X, Y, and Z directions.

Trackers come in a number of the varieties like
optical, magnetic, tactile, etc.

4.3 Navigation/M anipulation Devices
These include everything from the gloves for picking
up virtual objects, to foot-pedals, joysticks, wands,
etc. Data gloves (or cyber glove) are devices that
send the hand position and its orientations. They
allow pointing to objects, exploring, and navigating
within scenes.

5. VIRTUAL REALITY MODELING

LANGUAGE (VRML)

VRML was designed to meet three criteria: platform
independence, extensibility, and the ability to work
over low bandwidths (14.4 Kbps) connections. When
a user encounters a 3D link on the Web, the software
automatically activates and displays the 3D world
that,has\been created. Browsers for VRML [7][9] are
a standard file format for representing 3-dimensional
(3R) ™ interactive  vector graphics, designed
particularly with the World Wide Web in mind. It is
atext file format where, vertices and edges for a 3D
polygon can be specified along with the surface
color, image-mapped textures, shininess,
transparency, and so on. URLsS can be associated
with graphical components so that a Web browser
might fetch a Web page or a mew VRML file from
the internet when the user clicks on the specific
graphical component. Animations, sounds, lighting,
and other aspects of the virtua world can interact
with the user or may be triggered by external events
such as timers. The Web3D Consortium has been
formed to manage the development of VRML. Most
3D modeling programs can save objects and scenes
in the VRML format. VRML is a case-sensitive
language and the files have the extension .WRL

6. FEATURESOF VRML

VRML is the modeling language used in VR. The
following features of VRML make it more useful
than java3D and MPEG4.

1. Flexibility - VRML’s most attractive features
isflexibility. It is flexible in terms of creating,
coloring and transforming different virtual
objects.
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2. Scripting capability - It is possible to alow
for interactivity and complex behavior
through java scripting or VRML scripting.

. Network capability - Share and distributed
virtual environment is provided by the
authority so that it gathers all end users under
asingle system.

. Realism - Created through an appropriate use
of background, animation, textures, lighting
as well as different Level of Details (LOD).

7. VRML FILE STRUCTURE
To create a VRML world we have to know the
following components or VRML file.

1. Thefile Header

2. Comment nodes

3. Node name

4, Field

5. Field values and more.

7.1 Basic structure of VRML Code
#VRML V2.0 utf8
World Info {
title “Example 17
}
DEF FBOX Shape {
appearance Appearance {
material Material{
diffuseColor, 08%0.5,0

}
}
geometry Box {
}
}

7.2 Node
Nodes are basically of three types.
1. Hape Nodes - This describes the actua
geometry.
. Property Nodes - This modify geometry.
. Group Node - This make a group taking
different children nodes within it.

7.3 Appearance Node
In this appearance node the fields are materidl,
texture and texture transform.

7.4 Material Node
Material node has six properties:-
1. diffuseColor - the normal color of the
object.
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specularColor - the color of highlights on
the shiny object.
eminisiveColor - the object glows with a
light of its own of this color. It does not cast
light on any other objects through.
ambientintensity - the amount of ambient
light that the object reflects
shininess - how reflective the object is.
transparency - how transparent the object.

8. SENSORSUSED IN VRML

VRML supports the following types of sensors
1. Cylinder Sensors
2. Plane Sensors
3. Sphere sensors
4. Touch Sensors
5. Vishility Sensors

OBJECT ORIENTED CONCEPT

OF VRML
AsVRML is an object oriented approach mode with
the™helpwof, defining nodes, the beauty of the
language, at’ least some parts, should depend upon
callinghappropriate nodes at the appropriate place.
Hexe are some such nodes.

1. Anchor - The anchor node behaves just it
does in HTML (Hyper Text Markup
Language). With the help of the anchor
node we may call any .html file or any .wrl
extension file.

Inline - It creates a specia group from
another VRML file’s content. We may call
VRML file/sinside another VRML file.
Billboard - It is used to modify its
coordinate system so that the billboard
node’s local Z axis turns to point to the
viewer.

Extrusion and elevation grid - They are
usualy used to draw difficult curved-
structure which creates different essential
portion of architecture.

LOD - It isa specia group of nodes which
are able to create detailing of a particular
architecture. [8]

DEF and USE - They are used in pairs.
When there is a situation to use the same
node in multiple places, we use DEF and
access it with the help of USE.

ROUTE - It enables able to connect the
eventOut of one node with the eventin of
another node.
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10. CONCEPTUAL ARCHITECTURE

OF VRML

VRML supports ASCII text files (utf8). Simple
ASCIl text files can be parsed by a VRML
interpreter. These interpreter programs (or parsers)
are often called VRML browsers. The three main
components of the browser are — Parser, Scene
graph, Audio-visual presentation

The Parser component reads the VRML file and
creates scene graph. The scene graph component
consist of a Transform Hierarchy (node) and a
ROUTE graph (the connection between the nodes)
The scene graph aso includes an execution engine
that processes events reads and edit the ROUTE
graph and make changes to the Transform Hierarchy
(nodes). User input generaly effects sensors and
navigation and thus wire to the ROUTE graph
component (sensor). The audio/visual presentation
component performs the graphics and audio
rendering of the Transform Hierarchy that feeds back
to the user. Conceptual diagramisshowninfig. 1.

VRML

User input
Browser

Built—in

Scene Graph B

Transform
Hierarchy

ROUTE
Execution Graph
Engine |+ interpolators
+ BN50FS
* sCripts

Audioiisual B
Presentation

\

User

Fig. 1Block diagram of conceptual architecture of
VRML

11. VISUALIZATION ASPECT OF

VRML
Visualization aspect any modeling
emphasizes on the following facts

language,
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. It is able to use low level 3D rendering
hardware software transparently.

. It has good interfacing.

. It has capabilities with minimum effort so
that creators of the visual world concentrate
on their main modeling and control.

. The appearance of the virtual world gives a
realistic feeling.

12. APPLICATIONS OF VIRTUAL

REALITY
There are three general type of VR application -
Perambulation, Synthetic Experience and Realization

12.1 Perambulation

This involves walking or flying some sort of model
of virtual world. [6] Example - walking through a
building.

12.2  Synthetic Experience

These allow participant safely and cheaply practice
skillsithatsare dangerous and expensive to develop in
theskeal\world. Example - Perform surgery, learn
flying aircrafts and operate a plant control room [4].

12.3 Realization
These allow users to see and graphically manipulate
context dependent data.[7]

13. CONCLUSION

Virtual Redlity is now involved everywhere. We
can’t imagine our life without the use of VR
Technology. In this paper we define the Virtua
Redlity and its different conceptua area. We aso
define some important applications which give the
idea about this new technology. [7] Now we use mail
or conference for communication while the person is
not sitting with you, but due to technology distance
is not matter. This technology gives enormous scope
to explore the world of 3D and our own imagination.
It has many applications from product development
to entertainment. It is still very much in the
development stage with many users creating their
own customized applications and setups to suit their
needs.
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