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Introduction	
Over the last decade we have seen great advances in the way technology can help visualize a 
design concept from scanning a sketch and building a model out of that or using 
photogrammetry to generate a model out of photographs, to laser scanning and generating 
point cloud usable 3D data, but no matter how the 3D model is created, it’s the way you 
experience the 3D scene in front of you what really conveys the idea, concept or story. 

In the AEC Industry there have been several ways to navigate and explore a 3D BIM model 
through publicly available methods like Rendered Animations, Navigation in Real Time 
Rendering, 360 Panoramic Navigation and even Augmented Reality.   

What has been lagging in the way we navigate a 3D model is the way we interact with the 
objects in a scene in Real Time by having actions triggered by the user and a reaction as a 
consequence, making the experience more immersive. 

Through the use of Game Engine technology we will explore how a BIM model from any 
discipline can be explored and Navigated in a more immersive way and how to push the 
boundaries of Traditional Walkthroughs. 

The amazing thing is not so much that this is available now, but that it is just starting to catch 
on. The first time I used a game engine to show an architectural design was in 1996. That’s a 
much longer time than I would like to think about, but the tools have been around for a while, 
similar to how BIM was around for manufacturing long before the AEC adopted it. With Games 
becoming a huge business and being seen as less of a kids toy and more legitimate more 
people are willing to see what they can be used for as opposed to just something to spend a few 
hours playing. The technology behind games are being used for medicine and rehabilitation, 
military training, education, and many more innovative ways. As for AEC a very large and high 
profile example may be the new Dallas Cowboys stadium designed by HKS, and visualized 
using the Unreal engine. 
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Adding	Interactivity	
You can have a game object be controlled by custom properties through scripting 
Scripting inside Unity consists of attaching custom script objects called behaviors to game 
objects. Different functions inside the script objects are called on certain events. 
Now do not get intimidated by this and please read on. 
 
Interactivity 
There are 2 types of Scripting Interactivity: 
 
Physical Interactivity:  Involving objects moving or colliding 
Logical Interactivity:  Author controls the consequences 
 
Unity Supports various Scripting Languages such as: 

 Python 
 Boo 
 C# 
 Java script 

The Most commonly used can be found in unity scripting reference document. 
http://docs.unity3d.com/Documentation/ScriptReference/index.html 
 
Note: 
Just like filming a movie with a camera you don’t need to know what goes on inside the camera 
to make good use of it. 
There is an extensive library of free scripts which can be found online. Below is a good 
resource: 
http://wiki.unity3d.com/index.php?title=Scripts 
 
 
Adding Interactivity to a Door 
To have a better idea of what a script can do.  Let’s say you have a door in your scene and you 
want the door to open when you trigger it by a mouse click, to do this you would have to create 
a script which will be sort of like adding a custom set of parameters or controllers to your door. 
 
To create a script that will allow us to control the door do the following: 
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Properties 

Details 

All the axes that you set up in the Input Manager serve two purposes:  

 They allow you to reference your inputs by axis name in scripting 
 They allow the players of your game to customize the controls to their liking  

All defined axes will be presented to the player in the game launcher, where they will see its 
name, detailed description, and default buttons. From here, they will have the option to change 
any of the buttons defined in the axes. Therefore, it is best to write your scripts making use of 
axes instead of individual buttons, as the player may want to customize the buttons for your 
game.  

 

 

 

 

Alt Positive 
Button 

The secondary button that will send a positive value to the axis. 

Gravity How fast will the input recenter. Only used when the Type is key / mouse button. 

Dead 
Any positive or negative values that are less than this number will register as zero. 
Useful for joysticks. 

Sensitivity 
For keyboard input, a larger value will result in faster response time. A lower value will 
be more smooth. For Mouse delta the value will scale the actual mouse delta. 

Snap 
If enabled, the axis value will be immediately reset to zero after it receives opposite 
inputs. Only used when the Type is key / mouse button. 

Invert If enabled, the positive buttons will send negative values to the axis, and vice versa. 

Type 
Use Key / Mouse Button for any kind of buttons, Mouse Movement for mouse delta and 
scrollwheels, Joystick Axis for analog joystick axes and Window Movement for when 
the user shakes the window. 

Axis Axis of input from the device (joystick, mouse, gamepad, etc.) 

Joy Num 
Which joystick should be used. By default this is set to retrieve the input from all 
joysticks. This is only used for input axes and not buttons. 



AV3752 – BIMteractive: 
Pushing the Boundaries of Traditional Walkthroughs 

46 
 

Button Names 

To map a key to an axis, you have to enter the key's name in the Positive Button or Negative 
Button property in the Inspector.  

The names of keys follow this convention:  

 Normal keys: "a", "b", "c" ...  
 Number keys: "1", "2", "3", ...  
 Arrow keys: "up", "down", "left", "right"  
 Keypad keys: "[1]", "[2]", "[3]", "[+]", "[equals]"  
 Modifier keys: "right shift", "left shift", "right ctrl", "left ctrl", "right alt", "left alt", "right cmd", 

"left cmd"  
 Mouse Buttons: "mouse 0", "mouse 1", "mouse 2", ...  
 Joystick Buttons (from any joystick): "joystick button 0", "joystick button 1", "joystick 

button 2", ...  
 Joystick Buttons (from a specific joystick): "joystick 1 button 0", "joystick 1 button 1", 

"joystick 2 button 0", ...  
 Special keys: "backspace", "tab", "return", "escape", "space", "delete", "enter", "insert", 

"home", "end", "page up", "page down"  
 Function keys: "f1", "f2", "f3", ...  

The names used to identify the keys are the same in the scripting interface and the Inspector.  

value = Input.GetKey ("a");  

Beyond	that	
Those settings focus on the keyboard and game pads, but what if we want to go beyond that? 
Then we start to look at middleware. The kind that we will focus on here will be for the Microsoft 
Kinect, but there are many out there for differing purposes. If you want you can use some to 
make your game pad work for controlling Revit or Navisworks! 

For working with Kinect we will look at two options. One is FAAST which is a program created at 
the University of Southern California. What it does is interpret the actions of a person using a 
Kinect and then tells the computer a command based on a predetermined set of “gestures” 
These gestures are created in the FAAST program and different scenarios and usage patterns 
can be saved and loaded as needed. Because this program interprets your actions and can 
redirect those to commands you can use the Kinect to do things that have not been specifically 
coded for it. 
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Glossary	and	Links:	
Throughout this document there may be some terms that are not common to a typical AEC 
workflow, we have tried to break some of these down below: 
 
Key to understanding Unity is the relationship between a GameObject and a Component. 
 
GameObjects 
A GameObject is the fundamental building block in Unity. Every object in your game is a 
GameObject. However, GameObjects don't do anything on their own.  Think of a GameObject 
as an empty cooking pot, and Components as different ingredients that make up your recipe of 
gameplay 
 
Components 
Components are the building blocks of GameObjects. Without them, the GameObject 
won’t do anything interesting. 
A Component may represent visible entities, such as meshes, materials, terrain data or 
a particle system. Other Component types are more abstract, such as Cameras and 
Lights, which do not have a physical model representing them; instead, you will see an 
icon and some wireframe guidelines illustrating their key settings. 
A Component is always attached to a GameObject. 
 

Prefabs 
A Prefab is a type of asset, a reusable Game Object stored in Project View. A Prefab is an 
Asset which has been defined as a template. It is to Unity what a template document is to a 
word processing application. When you place a Prefab into your Scene, Unity places a link to 
the Prefab into the Hierarchy Pane, not a complete copy. This is called instantiation. Each link 
you make is referred to as an instance of the Prefab. 
Prefabs can be inserted into any number of scenes, multiple times per scene. When you add a 
Prefab to a scene, you create an instance of it. All Prefab instances are linked to the original 
Prefab and are essentially clones of it. No matter how many instances exist in your project, 
when you make any changes to the Prefab you will see the change applied to all instances. 

 

Assets 
All your imported Assets appear in the Project Pane and they can be almost anything: 
a simple material or texture, audio files, or even a complete, prefabricated GameOb-- 
ject (known as a “Prefab”). 
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Mapping: 

Within the context of this class it can refer to one of two things, either taking a material or 
texture, and placing it on an elements surface for the purpose of rendering, or for the 
purpose of telling the system what should happen when a button is pressed. 

Middleware: 
This is a program that is a go-between for other programs, in the case of this class it will 
refer to programs that interpret the commands sent from a controlling device, and then 
translate those commands to input for a different program. IE pressing the ‘X’ button on 
a controller tells a program to run the door open animation. 

 
Unity Software 
http://unity3d.com/ 
 
3D Connexion 
http://www.3dconnexion.com/ 
 
Microsoft Kinect 
http://www.microsoft.com/en-us/kinectforwindows/ 
http://blogs.msdn.com/b/kinectforwindows/ 
 
Flexible Action and Articulated Skeleton Toolkit (FAAST) Kinect Toolkit 
http://projects.ict.usc.edu/mxr/faast/ 
 
Cave System Explanation 
http://en.wikipedia.org/wiki/Cave_automatic_virtual_environment 
 

 


