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Analysis and modelling

Purpose: Purpose of this paper: Due to quick evolution of virtual reality systems, this technology is more often
used in processes of prototype’s design. On the other hand it could be also effective in others applications like
virtual manuals, help systems, catalogues, education, visualisation, testing and virtual prototyping. The aim
of this paper is to show some properties of the selected virtual reality systems, which could be used in the
exploitation and virtual tests of machines.

Design/methodology/approach: All software tests have been provided on Windows platform using selected
ActiveX plugins for browsers.

Findings: Creation of presentations, virtual manuals or catalogues is not a difficult task. It can be done using
widely available software. However, virtual prototyping and testing are harder to manage and requires more
knowledge about computer simulation. EON/EonX and Cortona software are rather presentation than simulation
tools, but there is still possibility to create interaction with other application or external hardware.

Research limitations/implications: In described tests only selected software have been used. All results and
conclusions are related to EON/EonX and Cortona applications.

Practical implications: The use of ActiveX technology gives a possibility to use a ActiveX control in almost
any modern Windows application that supports it. Windows platform is also often used in handheld devices and
industrial applications, so it is possible to create a virtual manual or a presentation, which could be displayed
directly on machine interface.

Originality/value: VR technology is worldwide used in many areas. EON software creates new possibilities in the
field of virtual reality by handling special interfaces and display features. In the paper it is shown that the software
can be used for more conventional purposes, like creation of virtual manuals or interactive 3D presentation.
Keywords: Engineering design; Virtual reality; Simulation; Virtual manuals

displays, caves etc. The aim of a VR system is to create an illusion of
immerse into a virtual world. Due to high cost of presentation and
haptic devices, most of applications do not use high-end equipment,

1. Introduction

Virtual reality technology has been designed to allow an user to but simple stereovision solutions or no equipment at all, displaying
interact with simulated environment, which is displayed on the the picture on a normal, flat screen. So there are two dominant ways
computer screen or presented in a special manner, using stereoscopic of evolution in field of virtual reality: the first one is connected with
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designing of new devices and intensify the effect of immerse, and the
second one which is dedicated for everyday use and do not require
any special equipment. Sometimes very realistic effects are desirable,
like for example in medical training, ergonomy testing etc., however
in many cases it is enough to examine a virtual environment presented
on a monoscopic display (manuals, part catalogues etc.). Some of the
fields of engineering, where virtual reality is used are automotive
engineering, material engineering [1-7], medical equipment and
training [8-10], industry automation and robotics [11-13], architecture
and building industry.

Sometimes it is a good idea to mix a real environment with
the one created by computer. This method can enhance the overall
effect of environment perception. Depending on mutual degree of
participation of the real and virtual world in the mixed reality, it
could be called augmented reality (the real world prevails) or
augmented virtuality (the virtual world dominates).

The aim of this paper is to show some properties of the
selected virtual reality software, which could be used in
subsidiary engineering tasks, during creation of technical
documentation, manuals and service sheets. Some aspect of this
issue will be discussed in the further part of the paper.

2.Short description of used
software

In the research two brands of software have been tested. The
first one is Cortona VRML plugin from ParallelGraphics, and the
second is EonX plugin from EON Reality. Both are distributed free
of charge and are dedicated to use with web browser. In this case
the Internet Explorer has been used, because it supports ActiveX
technology and EON recommends it to use with EonX plugin.

2.1. VRML and Cortona plugin

VRML is the abbreviation stands for Virtual Reality
Modelling Language. It is a standard format for representing
interactive, three-dimensional virtual world on a computer
display. It has been designed particularly to realise 3D interaction
in web browser window, so it is represented in a text form, in a
manner similar to HTML. VRML file can be created from most of
3D modelling programs or CAD software. Simple models can be
created by hand, using any text editor.

In order to display VRML files, it is needed to install proper
software. Among many applications available on the market, there
is the one named Cortona VRML Client. It can be installed in a
simple manner, using installation program or directly from the
browser (Internet Explorer only). Additionally it supports
ActiveX automation technology, what means that application can
be embedded in any other program window, which supports
ActiveX controls. The main features of Cortona are [14]:

e support for DirectX and OpenGL,

complete support for VRML 97 standard,

advanced rendering,

Macromedia Flash support,

customisable interface.

Cortona has simple to use interface, which allows navigation
in virtual 3D space. Additionally there is possibility to use sound
and video, URL links, buttons etc. in VRML files. An example
window with a simple object is shown in Figure 1.
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Fig. 1. Cortona plugin running inside Internet Explorer

2.2.EON software and EonX plugin

EON from EON Reality is another virtual reality oriented
software. It consists of some modules i. a. EON Studio and EonX
plugin. The virtual reality applications are created in EON Studio,
then it could be displayed either in this program or in the EON
Viewer, which uses EonX to display virtual world. EON studio is not
a 3D modelling application — it is rather the visual programming
environment. A 3D model must be created in external application,
then it can be imported to EON Studio, where final preparation tasks
are performed and interactivity is added. Anyone who knows
VRLM/X3D standard could quickly learn how to handle this
software, because EON studio uses similar terminology to describe
virtual world. Moreover, it offers rich libraries of predefined nodes
and prototypes, can use script language (JScript, VBScript or other
installed on operating system level) and has a wizard for creation of
web applications [15]. The strongest point of the software is a
possibility to cooperate with special equipment, like stereoscopic
display systems, 3D input interfaces, gloves etc.

Files created in EON Studio can be viewed in EON Viewer
software, which could be obtained free of charge from EON Reality
website [15]. This plugin offers the same functionality like built-in
EON Studio display module, but additionally could be embedded as
an ActiveX control in any application that supports it. Figure 2
presents EON Viewer window with simple object displayed.

3.Possibility of use of the
virtual reality in the
exploitation and virtual
testing of machines

In this section selected possibilities of use of the virtual reality

in mentioned topic will be shown. It should be noted that this is
description of general concepts, not real applications.
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“TEON Viewer - EON.e0z & =] A virtual manual written in HTML format often contains many
Fil= Yiew Tools Help : separate files. This form can be comfortable during edition process,
but distributing and installing of such a package could be
complicated. One of the best method to avoid this situation is a
compilation of a whole manual to the *.CHM format. It requires
some effort to correctly prepare source files, but the final effect is
worthwhile. Using the Microsoft HTML Help Workshop, which is
free software, it is possible to turn all HTML and other companion
files to one compressed package. It is usually smaller and easier to
distribute. Because HTML Help using Internet Explorer as a
rendering engine, all web standards are available, including
ActiveX controls and scripting. In this manner the described virtual
reality plugins can be used. It should be noted that older versions of
HTML Help Workshop could not parse correctly HTML files
containing some types of controls. In Figure 4 EonX embedded in
help window is shown.
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Fig. 2. EON Viewer application ﬂﬂm

3.1. Virtual manuals and virtual
catalogues

A Web-based virtual manual is a good way to present any
kind of knowledge. Because of interactivity, user can quickly
select interesting part of document, display schemes, play
instruction video. Such a manual could be installed for example
on a CNC machine system and could help the staff to overcome
simple defects or damages. Adding 3D interactivity could
increase efficiency through displaying 3D machine’s model with

hyperlinks. Selecting any part, user can navigate to deeper level, L= ] ( {%L;‘;: W ["8 M;H: } (éﬁ;a‘; W
select the next part and so on, until desired detail has been
reached, then the proper service instruction can be displayed. =l
As it was mentioned earlier, both EonX and Cortona could
be used in web browser windows, so they could be used as a Fig. 4. EonX displayed inside the Microsoft Help window
part of a virtual manual. Figure 3 shows EonX running inside
Internet Explorer. Similar products to virtual manuals are virtual catalogues.
Having the same functionality, they have different idea. The main
2 EQN Web Style 11 - Windows Internet Explorer P = property of virtual catalogues is to systematise information
S - [B et =] (4[] [eoos 28 according to some pattern.
TP G EEON Web style T | | % - Bl - v | Strona -+ (O Narzedzia -
=
‘ng,“.., 3.2.Simulation and visualisation

of a mechatronic system in the
virtual reality environmemt

Although EON software is dedicated mainly for visualisation
purposes, it has modular structure. This property can be used to
develop new add-in libraries and enhance abilities of the program.
At present days EON Studio has not have advanced
computational engine and is equipped only with simple dynamic
simulation module (the Professional version). The software has
also interesting feature called events, which is an interface

Heio ] XA LR T ML by OISt e between the EON visualisation and the external environment.
8 Leftoiick Ej widdle dick Ej Right dlick . .. .
( i —H T H T W Because EON supports ActiveX technology it is possible to send
Bl and receive signals from a host application. This feature allows
Getawe [T TS wéikompater A% - simulating complex control systems in external applications. In
the next stage, EON application could receive signals from a real
Fig. 3. EonX running inside Internet Explorer control system. Abilities of managing large size display systems
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allow visualising objects of control in 1:1 scale. Moreover, the use
of the VR devices can enable an user to operate the virtual model
like the real device [11-13].

In order to use communication abilities of the EonX, a simple
interface has been built, using Excel and EonX control. The
interface allows simple navigation and changing some properties
of virtual object, like scale, colour etc. The application is shown
on Figure 5.
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Fig. 5. EonX running inside Excel

4.Conclusions

Presented applications of the virtual reality in exploitation
and virtual testing of machines are becoming standard
procedures in product design and testing process. Moreover,
using virtual reality visualisations could help the machine
operator to cope with some simple problems and defects.

The software described in this paper has been chosen among
other due to popularity and potential. The EON application
is evolving dynamically and pretends to become a standard.
The EON Reality cooperates with manufacturers of software
and hardware to gain the potential of using the hardware
acceleration and software compatibility.

In the future research it is planned to create a dedicated
application providing communication between EonX and other
software. The next step is to realise data exchange with a real
PLC device. It is also planned to create interactive model and
operate it in virtual environment using advanced display and
control systems.
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