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Abstract 
Virtual reality is a relatively new medium and one that is growing in popularity. There are 
now many internet sites and services that offer or claim to include an element of virtual 
reality. In this report I describe the process by which I created my own virtual reality 
application, a walk-through created using the Eon Studio 5 virtual reality program, set in a 
house modelled in 3D Studio Max 9.   
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Introduction 
Because virtual reality is still new medium it can be difficult to find a clear definition of the 
term. In “Understanding Virtual Reality” (2003)  Sherman & Craig begin to define the term 
firstly with help of Webster’s Dictionary (1989), quoting definitions for both virtual and 
reality separately. This proves rather unsatisfactory as the terms can be interpreted as 
contradictory, virtual being defined as “being in essence or effect, but not in fact” and reality 
as “the state or quality of being real”. For purposes of their definition they refer therefore to 
reality as “a place that exists and that we can experience.” ( Sherman & Craig, 2003. s.6 ). 
They go on to define virtual reality as “a medium that allows us to have a simulated 
experience approaching that of physical reality” ( Sherman & Craig, 2003. s.10 ). However, 
they continue to define virtual reality by way of four key elements, some or all of which 
should be present in order for an application to correctly be referred to as containing virtual 
reality. These four elements are: A Virtual World; Immersion; Sensory Feedback; and 
Interactivity ( Sherman & Craig, 2003. s.6-12 ). 
 
A Virtual World is defined as an imaginary space often presented through a medium and a 
collection of objects in a space with rules governing these objects relationships and behaviour.  
Immersion is described as the sensation of being in an environment. This can be mental 
immersion (the state of being deeply engaged) or physical immersion (synthetic stimulus of 
one or more of the senses via the use of technology) True virtual reality should involve some 
aspect of physical immersion. Sensory Feedback is the process by which the computer 
interprets the actions of the user, such as movement, change in location or point/angle of 
view. The computer then updates the output to the user to reflect this change. For instance the 
image on a screen may appear as if the camera is turning when the user turns their head.  
Interactivity can be described as the ability to affect the simulated environment, to move or 
change objects in that environment in some way and observe the result of that change.  
( Sherman & Craig, 2003. s.7-12 ).  

Method 
In this section I describe the creation of a virtual reality application, a walkthrough set in a 3D 
house. The interactive application itself was created in the Eon studio 5 virtual reality 
program. The house was created in Autodesk 3D Studio Max 9. 

Planning an interactive house 
The first part of any project is the planning, and it was my plan to create an interactive house 
loosely based on a real house I had lived in the USA. It should be an open-plan and single 
story house with the entrance leading into a small hallway area connecting the living room 
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and kitchen. As the project was to be placed inside a larger application – an interactive model 
of the Stockholm Archipelago - I wanted the exterior of the house to be visible and complete 
when seen from the outside. Inside there would be 3 main interactive rooms, an interactive 
kitchen where the cupboard doors and drawers open and close, the oven, fridge and freezer 
should also open and close, and if possible the fridge should even light up inside a second 
after opening. The kitchen should lead onto a large open living room that is the main 
interactive room. Here you should be able to change the colours of the walls, the curtains, and 
the upholstery of the furniture suite, also I wanted to be able to change the rug on the floor, 
and even move this furniture around. There should also be a dinning table and chairs that can 
be moved around inside the living room. This living room should then lead onto a corridor 
that connects the bedrooms. One bedroom should be interactive in some way, and I decided to 
make it a lighting change – the user should be able to alternate between a day and night 
lighting for the room.  See ‘early sketch’: 

 
Early Sketch for House Floor Plan 

But as important for this project as an overall floor-plan was a more detailed plan for what 
was to be interactive and what was not. The interactivity would require building all moving or 
changing parts as separate 3D objects, capable of being moved or swapped in location without 
affecting the house as a whole. So I set about making a list of all objects I wished to be 
interactive, this included all doors, most of  the kitchen drawers, the oven door, the fridge and 
freezer doors, the upper cupboard doors and  dishwasher door. The sofa and chairs in the 
living room would need to be separate objects, as would the floor rug and tables. I decided to 
keep the dining table and chairs as a grouped object, it seems to make sense that a user may 
want to move them together and not have to manipulate each dining chair individually.  
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I also created some small test scenes in Eon to see how I would make menus and buttons 
work, what sort of objects to use to create ‘palettes’ of buttons, and how to control switching 
between colours and textures. With some ideas fixed for the interactivity, and a house plan 
drawn, it was time to build! 

Building a house in 3D 
The building method I chose to use is called the “Blueprint Method”. This involves creating a 
two dimensional floor plan as a set of splines and then ‘extruding’ the walls upwards to create 
the 3D shape. The windows and doors are then ‘cut out’ of the walls using a ‘boolean 
subtraction’ technique. 
 

 
 

The house with basic walls and floors in place 
 
The next stage was building the roof and ceiling and floor and separating out the floor 
surfaces for the different rooms. Then comes the first detailed modelling, door frames, 
window frames, skirting-boards and shadow-boards around the walls, and all the window-sills 
and ledges. Then I created the first kitchen furnishings, cupboards and sets of drawers and 
benches, then the sink and tap and cooker and dishwasher , fridge and freezer ‘shells’, that is 
the basic outside shapes.  
 
Then I applied textures to some of these objects, the walls and floors, the outside walls and 
roof, and made and textured the main doors. Then I made an extra copy of the living room 
walls, so that I could change between them, and the doors and interiors of the cooker and 
fridge and freezer and dishwasher. The actual structure of the house was complete so I 
decided to begin with some early interactivity testing, getting doors to open, and changing 
walls. It was here that I encountered my first big problem, baking textures. 

Baking textures, the first big problem 
This turned out to be far more problematic than I had expected. I had previously baked some 
textures for smaller projects, some boxes and a signpost, so I was certain that I knew the 
procedure pretty well. But what about an entire house? I test baked some objects separately 



VR Visualization  KIT186                   Rapport              MDH Eskilstuna  - 2009 

KIT186  HT08                         Donal Freeney 5 

and imported them individually into the Eon program. I noticed that though the textures were 
perfect the objects themselves did not appear to retain their relative scale and position, 
although created and exported from the same 3D scene. This was worrying to me as I would 
have a large number of objects in the final project, and moving and scaling objects in Eon is 
very time consuming. I decided it might be best to try to import the project in the least 
possible number of scenes, perhaps two, one for the house exterior and one for the interior. 
Then I stumbled upon a critical mathematic limitation within the 3D max program. The 
process of baking a texture in 3d Max - in a format compatible with Eon, requires 3 material 
‘slots’ for each object baked; the ‘original’ texture slot; the first ‘shell material’ slot; and 
finally the ‘copy’ slot which is then applied to the object. The problem arises because there is 
a maximum of 24 material slots available in 3D Max editor, therefore if each object requires 3 
slots you can only bake materials in groups of 8 objects per scene. It is possible to save over 
materials and re-use the slots, but this can create confusion later if adjustments are made or if 
a material needs to be re-baked and has now been saved over. 
 

Back to basics, and solutions are found - eureka! 
I solved my position and scaling problem in Eon by applying an old trick from the animation 
world – when tracing levels of animation that are not anchored down to ‘pegs’ or using photo 
reference material you draw ‘x’s on the paper to register the position of each drawing, as long 
as the ‘x’s line up your drawings are correctly positioned. 
I went back to my original 3D scene and placed simple cubes at the corners of the scene. 
These cubes did not require texture, and took up almost no memory, yet they meant I could 
make infinite copies of my scene and break it down to individual objects, and as long as I 
included the cubes when I exported the scene Eon would always scale and position the objects 
correctly – this made a huge difference. 
 
 

 
The Registration markers marking the boundries of the scene import box 
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I also eventually uncovered the texture mystery. Grouping many single objects into one object 
by attaching them saves places on the material slots, but it plays havoc with the UV mapping. 
As an object can only have one UV map applied to it, and only one set of UV ‘unwrap’ 
coordinates for the baked textures, this means positioning and scaling of some objects UV 
maps was entirely discarded by the program when the objects were attached together. It is 
possible to attach large numbers of objects together, but you have to be very careful about the 
UV mapping – for instance only group objects with similar UV maps ( only boxes, or planes, 
or spheres, etc), and remember that it is the UV map for the largest object that must be applied 
generally to all sub-objects in that group. So in fact I could keep, for example, the walls and 
floors on one UV map because they may all work to one large box formed UV map, but I 
could not include the roof in the group because it is angled differently which requires its own 
mapping.  

The house gets renovated, and goes interactive! 
So now to renovate the house: I went back to my 3D scene and separated back out most of the 
objects I had grouped together and this time saved the scene as a ‘base’ scene with corner 
markers. From this scene I made many copies, and in each copy rendered out objects with the 
desired textures. My final count of 3DS files exported to Eon was 94! But that includes some 
scenes that were only one object – corrections and repeats, and also all the buttons which I 
made as 3D objects – more about that later. This was also very time consuming, but always 
enjoyable because you feel the project moving forward. The marker cubes system allowed me 
to easily redo objects if I was unhappy with how they looked when imported into Eon, and 
also allowed me to experiment without re-rendering the whole scene each time. After a few 
weeks I had the house and all the furniture built, lighting completed, and textures rendered 
and baked, interior and exterior looking as I wanted – now it was time to take the project to 
the next level and get serious with the interactivity! 
 

 
The House Exterior 

The Living room, creating a tabbed palette 
The living room is the centrepiece of the whole project. This room is more like a mini interior 
decorating program. I wanted the user to be able to change the not only the walls colour but 
also to switch between wallpapers. I wanted the user to be able to change curtain and carpet 
colours to mix and match, then also the colours and fabrics on the sofa and chairs, and the rug. 
These should also be movable, along with the dining suite. I found ways to switch all these 
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elements around, mostly using sets of switch-nodes, but how would I control them in the 
interface? I decided to use buttons made as 3D objects. This is because in Eon 2D objects do 
not affect a change in the cursor when the mouse cursor passes or hovers over them, and I 
wanted this effect to inform the user that a button is ‘clickable’. But, I also wanted to 
minimize the amount of 3D objects, so I wanted to use a mixture of 2D images, 3D objects 
and 2D text objects. I made some sketches of how the buttons should look. I wanted to have 
the buttons grouped together on a menu panel. But I began to realise that I was going to need 
a lot of buttons, and a very big menu panel that would obscure half the scene! So I decided to 
use a ‘tabbed palette’ for the living room interface where buttons could be gathered together 
in logical groups that could be stacked behind one another and hidden or accessed by clicking 
on the appropriate tab.  
 
Creating a tabbed palette in Eon was done with a series of switch nodes or latches, my node 
simulator window began to look like spaghetti - served by Jackson Pollock. It was time to do 
some coding of my own. I created a script-node that would take care of my buttons and that 
made it much easier to control the tabbed palette. On the ‘in’ side the script-node would take 
in information from all the living room buttons and sort out which ones had been clicked and 
which palette was now active, on the ‘out’ side it would present the active palette, and instruct 
the Eon scene to make the appropriate changes to wall colour or sofa colour and so on. 
 

 
View of the Living room showing tabbed palette 

 
As the palette itself can be obstructive to the viewing of the environment I wanted to be able 
to minimize and then maximize it again – the extra level of complexity here being how to get 
the palette to remember what state it was in when closed and open it again in the correct state. 
This is achieved inside the script-node by creating a variable whose value reflects the palettes 
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current state. There is a basic gestalt law of design that says that objects that are grouped 
together are perceived to be related, therefore buttons or controls that are related in function 
should be grouped together. This is how I arranged the tabs in the palette into groups, all the 
wall and curtain colours together, the sofa and chairs and rug together, the dining table 
controls together, and finally all the rotation controls together. To the rotation controls I added 
an alignment control, this is because I believe a user may wish to see the furniture aligned 
either parallel or perpendicular to the walls. Another user oriented function here is the ability 
to choose colours for the sofa and chairs together or separately.  
 
All furniture in the living room is movable by dragging, but restrained by collision boxes 
from exiting the room or going into walls – except at some extreme angles caused by the 
collision box using the objects centre point as reference for position. 
 
 

                                   
The Alignment and Rotation window on the Living room palette 
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View of the Projects Node Simulation Window in Eon 
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The Kitchen, an open and shut case 
The second interactive room in the house is the kitchen. In the kitchen you can open and close 
almost all of the drawers, and doors to cabinets and appliances. This is achieved mostly by 
simple place nodes activated by click sensors on the objects themselves, so no elaborate 
palette was required. I did however create an instructions panel similar to the one for the 
living room which can also be minimized and maximized. The fridge is lit by having two 
versions of the interior, the lit version is triggered as the door passes through a certain angle 
of openness.  

The Bedroom, Night and Day 
In the bedroom I wanted some other type of interactivity. I was also feeling like the 
restrictions of real time rendering as regards shadows and lighting were a little frustrating. So 
I made this a room where I would indulge in full staged lighting for the room in daytime – 
with shadows and highlights, and for night time – with curtained closed and bedside lamps lit. 
The user can switch between day and nigh lighting, and also chose to have a fade-to-black 
between changes to make the transition smoother. This is achieved with a smooth operator, 
and was originally intended to try to reduce the ‘flashing’ effect when switching between 
elements for the first time in an Eon simulation – the element vanishes for a split second 
causing a flash. The fade didn’t fix the flash, but I left it here anyway as an option. The switch 
is achieved simply by switching from one version of the rendered room to another full set of 
objects rendered and baked with a different light setting. 

Navigation and Guides 
Moving through the house is done by holding down the right mouse button and pushing the 
mouse forward or back. I decided on the right mouse for this because I wanted to keep the left 
mouse free for clicking and dragging. To instruct the user in this method of movement and the 
look and turn functions I made a window that displays instructions and is always available 
though it can be opened and closed. Likewise a map shows the house floor plan and can be 
opened and closed. The interactive rooms are represented on the map in the same colours as 
the instruction or control windows in that room. 
 
Each of the three interactive rooms has instructions that appear upon the user entering the 
room. This is controlled by another script-node which collects data from all the collision 
boxes in the house and informs the Eon scene which instruction window to display. As I had 
collected this information I thought it would be nice to use it on the map to display in text an 
update on the user’s current location, making it a ‘smart-map’.  

Optimization 
As there is a script collecting information from the collision boxes as to the users location in 
the house I decided to use this information to optimize the program for rendering by removing 
heavily textured elements when not visible. When the user is outside the house the interior is 
empty until they approach the door. Then the interior is activated, but not the bedroom or 
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kitchen. There is a low resolution version of the kitchen and of the living room floor which 
activate when the user is not in those areas. The bedroom is not activated until the user is in 
the corridor outside the bedroom door. Also there are two versions of the exterior, one 
complete, and one which only contains those parts of the exterior visible from the inside 
through the windows.  
 

 
 

The Opening view from the program showing navigation guide and map 
 
 
 

User Testing 
 
Now the house was ready for a user test. My first two candidates were family friends, and 
they each had very different reactions to the program. 
 
Elisabeth is in her early forties, has two children and works as a Travel Guide at a tour 
operator. She has a deep interest in interior decorating, and is computer literate, but not at all 
familiar with computer games. Elisabeth found navigation very awkward, and actually asked 
if I could move around in the simulation for her, handing back the controls when we arrived at 
a desired location. However, she loved the interactive kitchen and bedroom but was really 
taken by the living room. She loved being able to mix and match the sofas and chairs and 
walls and curtains and so on, and in fact could have sat with just the living room part of the 
program for hours. 
 



VR Visualization  KIT186                   Rapport              MDH Eskilstuna  - 2009 

KIT186  HT08                         Donal Freeney 12 

Peter had no difficulty whatsoever with navigation, he thought the kitchen was ok, but most 
enjoyed moving the furniture in the living room although he was not so interested in changing 
colours of things. He liked the day/night effect in the bedroom too and the fact that all the 
doors led somewhere, even if they weren’t interactive rooms. 
 
This was important, as the differences between their reactions told me a lot. This was my first 
interactive project, so I tried a little of everything in it, but it seems it would be a good idea – 
not to mention efficient, to know your target group and what they like. In the case of Peter 
less choices and more action or movement would have been good. However for Elisabeth it 
might have been easier to have the camera positioned at a vantage point in each room and 
move from room to room by choosing the room from a menu or map location. Most interior 
decorating websites use a still room as a base and change colour and textures but do not move 
the user’s location.  
 
I also noticed that my attempts to optimize the program instead of making the program better 
sometimes made it hack and halt on the thresholds between areas as new objects came into 
field and began to render.  
 

Conclusion 
The project gave me a venue to experiment with ideas, in particular with writing scripts which 
is a new field for me and was at times far more exciting and rewarding than it was frustrating 
and painful. 
 
Knowing your target audience would be a great benefit allowing you to leave out expensive 
functionality not necessary or even desirable to certain target groups, and allowing you to 
‘design deliberately’, that is be specific about what you want your program to convey and to 
whom ( Sherman & Craig, 2003. s.423).  
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