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I. Problem Definition 

A. General Design Process 

The typical design process passes through two main processes which are the virtual 

representation and prototyping. The first process, the virtual representation, is done using a 

wide variety of software that enables users to do their modeling on a computer. For example, 

AutoCAD enables users to design their models in a 2D drawing format. During this process 

designers can easily modify their designs several times without causing any loss. Throughout 

the second process, prototyping, 3D maquettes are created which cannot be slightly modified 

after they have been realized. In case the designer wants to make any change to the model for 

any reason, he will have to go through the whole process from the beginning which is not 

efficient. 

Not only difficulties in changing the models take place, but also going through a very time-

consuming process does matter to the designers. For example, other software rather than 

AutoCAD enables users to design their models in a 3D format like 3D Studio MAX. AutoCAD 

users can export their drawings from AutoCAD to 3D Studio MAX, and then do a lot of 

modifications to convert it into a 3D model. However, this is very time consuming and hard to 

achieve 
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B. Typical Input/output Devices 

In 3DS Max, it is hard to do 3D modeling using exact dimensions like in AutoCAD. Indeed, seeing 

a 3D model on a screen has always been a 2D simulation of 3D. Consequently, we can conclude 

that the typical input devices are not intuitive enough for designers. As a result, being able to 

interact with the models in real-time would make the designing issue more interactive and 

insightful. 
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II. Thesis Statement 

After carefully studying the limitations of the typical input devices in design 3D objects and 

being equipped with the Augmented Reality technologies that has a very high potential in 

graphics designing and modeling, we aim to: 

“Develop an AR modeling tool that enables designers to easily create and manipulate 

complexly-shaped models using mashes and curves while being able to simultaneously visualize 

the designed and manipulated models in real-time that are being augmented in the real 

environment.” 
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III. Proposed Ideas 

There are some objectives that we are planning to achieve throughout our research process. By 

the end of our project we should be able to: 

 Read hand motion input from an advanced user interface device. 

 Allow the user to create and manipulate basic and complex models using the input 

device. 

 Allow the user to see the created models augmented on the reality using goggles. 

 Allow the user to deform and edit the shapes and such modeling will be based on 

transforming basic shapes (spheres, cubes, etc...) using meshes and curves through the 

input device. 

 The user would be able to see the effects of such transformations on real-time. 
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Figure 1: Overall process of Augmented Reality  
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IV. System Overview 

As shown in Figure 3, our system involves the following components together:  

 Gestures Recognition: Read input from advanced data-gloves.  

 Head-Mounted Display with Front Facing Camera: Captures live video and feeds it to 

the graphics engine 

 Graphics Rendering Engine: Supplements the captured video of the real scene with the 

3D objects created by the user and sends the newly created video (the augmented one) 

back to the Head-Mounted Display to be seen through the electronic goggles using the 

Augmented Reality Technology. 

 Augmented Reality: Displays the supplemented video on real time and maps its 

coordinates to the coordinates of the real environment so that the user would be able 

to see the augmented objects in the right place  

 

 

 

 

     

    

  

  Figure 2: Components of the AR System 
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V. System Requirements 

 The ARTIST system is a complex one which involves many functionalities and interactions 

between its components and the user. The following section states and describes the different 

functional and non-functional requirements of the ARTIST system. 

A. Functional Requirements 

 Functional Requirements defines the functionalities which the ARTISIT system has to be 

explicitly able to perform when needed or requested by the user. 

1- Augmentation 

The augmentation will pass through different processes 

a- Read input from the Head Mounted Display camera 

  The ARTIST system should allow the user to capture the real scene using the  

  front camera in the Head Mounted Display (HMD). Then this captured scene  

  should be sent to the graphics engine in order to be rendered and supplemented 

  with the augmented objects. 

b-  Augment the GUI on the captured video 

 Instead of interacting with the augmented objects through the electronic goggles 

 and having another interface on the machine to deal with the ARTIST 

 system, the ARTITST system should allow the user to interact with the user 

 interface (ARTIST tool bar) as an augmented object that is supplemented on the 

 real scene. The graphics engine would render the captured scene and pastes the 
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interface on its borders leaving the middle space as the workspace in which the 

objects will be designed and manipulated. By using the data gloves, the system 

would be able to determine the icon on which the user presses and take and the 

proper action accordingly.  

c- Display the augmented video on the electronic goggles 

The newly augmented video scene with the supplemented user interface toolbar 

and the workspace, containing the manipulated objects, will be sent to the 

electronic goggles so that the user would be able to see these objects augmented in 

the real world.  This cab illustrated in Figure 3. 

 

    Figure 3: ARTIST user interface augmentation 
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 As shown in the picture, the user is able to see both the ARTITST tool bar and the 

 workspace through the goggles. Whenever the user moves his/her head in any 

 direction, the new video scene will be captured and displayed in the middle with the 

 toolbar fixed on the borders. 

2- Design and Interaction 

a- Read input from the data gloves 

  The ARTITST system should allow the user to use the data gloves as an input  

  device to the system. Accordingly, the user should be able to use the gloves to  

  manipulate the objects which would ensure a high level of interactivity as  

  illustrated in figure 4. 

 

     Figure 4: ARTIST input data gloves 
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b- Insert shapes 

a. Basic 3D shapes 

The ARTIST system should allow the user to choose among basic 3D shapes 

to be inserted in the workspace like cube, cylinder, sphere, etc. 

b. Import already existing 3D models 

The ARTIST system should allow the user to import an already existing 3D 

model. These 3D models can be designed by any 3D graphics design tool and 

then saved in a file format compatible with ARTIST system. Once the user 

imports the file and augments the drawing on the real scene, such model 

would be similar to a physical maquette or prototype of the model which the 

user can interact with. Figure 5 represents a mockup for an augmented view 

of a 3-D model imported by the user. The user imports the 3-D model of a house 

created on any graphic design application and is then able to look at it as an 

augmented object when wearing the Head Mounted Display. 

  

    Figure 5: Mockup for an Augmented View of an Imported 3-D Model 
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c. Import 2D shape 

The ARTIST system should also allow the user to import 2D drawings which 

would be converted into 3D models using extrusion, which is stretching of 

the 2D shapes in a specific direction. Figure 6 represents the augmented view 

of two simple shapes imported by the user as 2D shapes and extruded in a 

vertical direction. The final output is a mockup of what the user would possibly 

see when wearing the Head Mounted Display after the system extrudes the 

imported shapes. 

 

  Figure 6: Mockup for a Rendered Augmented View from Extruded Imported 2D Shapes 

d. Draw using control point 

The ARTIST system should allow the user to draw a 2-D shape using control 

points. The user would chose such option from the toolbar and start locating 

the control points using his/her figures; and the input will be captured from 

the data gloves which is used as a primary mean of input from the user. 
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When the user reaches the first control point, the shape will be filled and 

then extruded into a 3D shape. The user would have the option either to 

draw curves or straight lines. Figure 7 shows a 3D model that was drawn 

using 4 control points representing the base, and then the model was 

extruded into a 3D model. 

 

    Figure 7: Using control points to draw 2D shapes 

c- Apply meshes 

  The ARTIST system should allow the user to apply meshes on the 3D   

 models in the workspace by choosing this feature from the augmented toolbar.   

 Using the meshes and curves would allow the user to manipulate the models   

 and create complexly based shapes from the basic  ones. By using the input data  

 gloves, the user can hold such control points that would be applied on the model  
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 and accordingly can apply different transformations on the shapes. This would allow 

 the user to easily manipulate and interact with the designed models. Figure 8 

 illustrates how meshes can be applied on a model to manipulate it. 

 

    Figure 8: Applying meshes and curves 
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B. Non-Functional Requirements 

 The non-functional requirements are those requirements whichh appear as emerging 

proprties for the system when seen as a whole single unit. While designing ARTIST system, we 

have to make sure that the system can satisfy the following requirements: 

1- Interactivity/performance 

 The ARTIST system is complex and involves multiple functionalities. A lot of the needed 

 functionalities use the Central Processing Unit (CPU) and the Graphics Processing Unit (GPU) 

 extensively, in addition the system needs to be interactive with the user and to support  

 such user interactions in a close to real-time speed because the applied transformations and 

 modifications to the models need to be done instantly. Therefore the necessity of having a 

 fast system, performing good enough in its execution is a necessity. 

2- Usability 

The ARTIST system should be user friendly and intuitive and simple enough for the users 

while designing and manipulating the designed objects. We should be able to also allow 

the interface to be augmented in front of the user in order to allow the user to easily 

and smoothly interact with the system. Allowing the user to reach a needed functionality 

in a fast and easy way is a key factor in enhancing the user experience. Therefore using 

enhanced Graphical User Interface controls that would be augmented in front of the user in 

the scene viewed by the goggles would permit to offer the user a neat user interface. 
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3- Reliability: 

The ARTIST system is expected to be used by professionals in different fields of designs; in 

addition those individuals are subject to manipulate important data. Therefore the ARTIST 

system should ensure the correctness of the manipulated data. Moreover, the system 

should be reliable in such a way that can guarantee that the user will not lose any data 

in case the power went out. The system should be able to recover the data that the user 

failed to save in case any unexpected shutdown happened to the system. The system 

shouldn’t crash, and should be able to handle tough rendering conditions properly. 
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VI. User Requirements 

 The user requirements represent the different actions encountered by the user as part 

 of the interaction with the ARTIST system. In addition, they represent the different 

 relations between the different actions. 

A. The Initialization Process 

The user will start the ARTIST system by initializing a workspace which is the main 

medium for the user to interact with the system. It is formed of the Graphical User 

Interface with a space available for designing and interacting with the models. The 

initialization process basically involves the following:  

i. Initialize workspace:  

Initialization of the workspace can be done in two ways:  

 Load Workspace:  The user is given the facility of loading an already 

existing and previously saved work; this workspace can be manipulated 

by the same or different user on the same or different machine.  

 Create Workspace: This will create a new empty workspace for the user.  

 

The figure below shows the different actions which can be initially performed when 

the user starts the ARTIST system 

 

Figure 9: The Initialization Process Usecase 
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B. Design Process 

 After initializing the workspace the user can start designing by the following means:  

a. Add model: 

The user can add a new model by four possible actions 

1. Insert basic 3D shapes:  this allows the user to choose among basic 3D 

shapes to be inserted in the workspace like cube, cylinder, sphere, etc. 

 

2. Draw control points: this allows the user to draw a 2-D shape using 

control points. The user would choose such option from the toolbar and 

start locating the control points using his/her fingers with the gloves on; 

and the input will be captured from the data gloves which are used as a 

primary means of input from the user. When the user reaches the first 

control point, the shape will be filled and then extruded into a 3D shape. 

Using the control points the user should be able to: 

 

 Draw Curves: to allow the user to draw 2D and 3D curves. First 

the user defines the control points then extrudes which involves 

connecting the points to form a curve. 

 Draw Straight lines: to allow the user to draw 2D shapes. The user 

puts the control points then extrudes by connecting all the points, 

and then fills the shape to be 3D. 

 

 

3. Import 3D models: This allows the user to import an already existing 3D 

model. These 3D models can be designed by any 3D graphics design tool 

and then saved in a file format compatible with ARTIST system. Once the 
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user imports the file and augments the drawing on the real scene, such 

model would be similar to a physical maquette or prototype of the model 

which the user can interact with. The user is then able to look at it as an 

augmented object when wearing the Head Mounted Display. 

 

4. Import 2D shapes: the user is also allowed to import 2D drawings which 

will also be extruded into 3D models. 

 

b. Extrude: After the 2D models are created they are extruded, which involves 

stretching the 2D shapes in specific direction, into 3D models by the ARTIST 

system to be visible in the augmented view. There are two forms of extrudes one 

for the curves and one for the 3D shapes. 

 

The figure below shows how the user can use such design facilities in the system and 

how these are related to each other. 
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Figure 10: Design Process Usecase 

    

 

C. The Model Manipulation process 

a. Apply transformations using meshes: 

 The ARTIST system allows the user to apply meshes on the 3D models in the 

workspace by choosing this feature from the augmented toolbar. Using the 

meshes would allow the user to manipulate the models and create complex 

shapes from the basic ones. By using the input data gloves, the user can hold 

such control points that would be applied on the model, and accordingly can 

apply different transformations on the shapes. This would allow the user to 

easily manipulate and interact with the designed models.  

 

b. Apply basic transformations 
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1. Scale: the user will be able to set the scale of the model during 

augmentation. 

2. Translate: the user will be able to change the position of the model 

during augmentation. 

3. Rotate:  the user will be able to rotate the model around a specific axis in 

the augmented view. 

c. Set color:  the user will be able to set the color of the models in the augmented 

view. 

d. Save workspace: The user can save his work for future editing, viewing, or even 

sharing. 

 

The figure below shows how the user can manipulate the models using basic and complex 

transformations on the ARTIST system and save the workspace for future usage. 
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   Figure 11: Model Manipulation Usecase 
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VII. System Architecture 

 ARTIST, being in its initial phases of design, a proposed architecture for the system along 

with a description of the different components which are part of it will be presented in the 

following section. 

 
    Figure 12: ARTIST System Architecture 

ARTIST System 

ARTIST System consists mainly of two subsystems, the Design and the Augmented Reality 

subsystems. These two subsystems permit and ensure the proper functioning and execution of 

the overall system.  
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Design Subsystem 

 Design Subsystem is the one responsible for creating and manipulating models on the 

workspace as well as managing the workspace itself, so it needs disk storage. Through its 

different components, the Design Subsystem ensures that the user is able to design models and 

manipulate them by means of the actions mentioned in the User Requirements section. It 

consists of 3 components: Workspace Management Component, Data Gloves Input Handling 

Component and Object Manipulation Component. 

Workspace Management Component 

This Workspace Management Component controls the workings of the different 

processes and actions related to the ARTIST system workspace, whether those actions 

are triggered by the user through interaction with the Graphical User Interface or those 

actions which happen under the hood like auto-saving the workspace to disk storage. 

Thus, it is a serializable component and would be serialized along with all of its contents 

into a file to save the workspace, and does the opposite when loading from a file. 

Object Manipulation Component 

The Object Manipulation component is responsible for handling the characteristics of 

the objects including the shape, location, color, size, orientation, etc. In addition, it 

includes different functionalities that are related to applying basic transformations, like 

scale, translate, and rotate, and the transformations applied using meshes and curves.  
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Data Gloves Input Handling Component 

This component monitors the data gloves’ input, captures the gestures of the user, and 

then converts them into meaningful commands which are applied on the specific object 

being handled by the user, in real time. For example, if the user holds an augmented 

object by his/her hands and moves it to another location, the input driven from the 

user’s gestures would be translated into a useful command that would require the Data 

Gloves Input Handling Component to call the Object Manipulation component in order 

to move the corresponding object to the new location based on the data gloves input. 

Augmented Reality Subsystem 

This subsystem is responsible for showing the augmented scene to the user wearing the Head 

Mounted Display. Such scene in rendered differently based on the position and the point of 

view of the user. This subsystem is connected to the Design Subsystem as well because it needs 

to obtain the characteristics of the models to be augmented. The functionality of the 

Augmented Reality Subsystem is carried out by the following components: 

Goggles Orientation Input Component 

The goggles in ARTIST system (Vuzix iWear VR920)  are equipped with a 3-DOF 

(directions of freedom) sensor (Pitch, Yaw and Roll) which would allow the user to know 

the orientation of the goggles whether they are directed down, up, left, right, or even if 

they are tilted sideward. This would be fed as an input to the Physics Engine to define 

the direction of gravity, to be applied on objects on the scene.  
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Physics Engine Component (Newton Physics Engine) 

This component is the one responsible for the physics in the scene. In ARTIST system, 

we are using Newton Physics Engine as it has all the functionalities needed.  It receives 

the direction of gravity from the Goggles Orientation Component, then applies the 

gravity based on the given direction to the objects on the scene. Objects should fall in 

the direction of gravity unless they are set not to be affected by gravity (like the floor for 

example). In case of a collision between objects, the Physics Engine detects the collision 

and causes objects to bounce at realistic velocities (speed and direction) based on their 

momentum.  

Video Feed Component  

This component represents the continuously captured video feed from the head 

mounted camera (iWear Camera) attached to the HMD (Vuzix i-Wear VR920). The 

captured video scene is a digital image of the scene that the user is currently looking at 

as if he/she is not wearing the goggles; since the camera would be positioned on the 

user’s head mounted display with the lens facing the front. Such video feed would be 

supplemented with the objects using the Graphics Rendering Component and then the 

augmented scene would be displayed to the user using the HMD. 

Marker Tracking (ALVAR) Component 

The Marker Tracking Component is responsible for tracking the different markers found 

in the video feed and coming up with a transformation matrix for each marker 

representing its scale, position, and rotation. The marker tracking component has the 
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ability to track the pattern of the marker in any image or video feed. In ARTIST system 

we are using ALVAR as the Marker Tracking Component since it has a wide set of 

methods which facilitate the process of marker tracking. 

3D Graphics Rendering Component 

This component is responsible for rendering the generated graphics of the augmented 

models on the top of the video feed captured by the Video Feed Component, and thus 

gives the user the perception that those 3D graphics are part of the real world. This 

component will receive the objects and their properties (location, orientation, etc.) from 

the Design Subsystem, create, and paste them on the captured video feed then pass this 

to the GUI Component for further processing. 

GUI Component 

This component augments further GUI controls to the augmented scene generated by 

the 3D Graphics Rendering Component. The GUI controls allow the user to perform 

tasks such as creating a new workspace, saving/loading a workspace, or go into different 

modes such as Spectator Mode or Editor Mode. In Editor Mode, the user can access 

toolbox controls which allow adding new models or editing existing models. The user’s 

interactions with controls generated by such GUI component are recognized by Data 

Gloves Input Handling Component. The further augmented scene generated by this 

component is sent to the HMD to be finally perceived by the user. 
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Communication 

System Level 

At the very top view, Design Subsystem and Augmented Reality Subsystem interact together to 

deliver the full user experience expected from the ARTIST system. Both subsystems share the 

data needed to render the augmented view of the designed objects depending on the 

properties of the drawn and imported models. For example, the Design Subsystem creates a 

workspace, and populates it with models. However, in order for the Design Subsystem to locate 

the user’s hand within the scene, it needs to keep track the currently viewed scene by the user. 

Moreover, in order for the AR Subsystem to display the augmented models, it needs to access 

the workspace and its objects accordingly. 

Subsystem Level  

Design Subsystem 

The Workspace management component needs to have access to the disk storage in order to 

be able to save and load workspace files. Such component holds the modeled objects which 

need to be accessed by other components. For example, the Object Manipulation Component 

adds/modifies objects in the workspace and does the modifications required through the Data 

Gloves Input Component. The Data Gloves Input Component receives its input from the Data 

Gloves Hardware, and retrieves the last scene from the AR Subsystem. Based on those two 

inputs, the Data Gloves Input Component decides what actions to be done accordingly. In other 

words, the Data Gloves Input Component can perform tasks in Object Manipulation Component 

and Workspace Management Component as it has access to both of them. 
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Augmented Reality Subsystem 

The Video Feed component receives a video feed from the iWear Camera Hardware, forwards 

the feed to the Marker Tracking component, which detects the makers and their orientation, 

then sends the transformation matrix to the 3D Graphics Rendering Component, which in turn 

reads the video feed, and retrieves the objects in the workspace from the Design Subsystem. 

Meanwhile, the Goggles Orientation Input Component receives the Goggles orientation matrix, 

and sends it to the Physics Engine Component to define the direction of gravity. The Physics 

Engine in turn, determines what modifications should be done to the 3D models location and 

orientation, and applies such modifications. With the final 3D object properties, the 3D 

Graphics Rendering Component renders the models, and then augments them to the Video 

Feed received before. In addition, the GUI Component receives the augmented scene, adds the 

GUI controls onto it, and finally sends this frame to the iWear HMD Hardware for the user to 

perceive. 
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VIII. Required Resources 

A. Required Hardware Tools 

1. 5DT Data Glove 5 Ultra (Left and Right handed) 

The 5DT Data Glove 5 Ultra is designed to satisfy the stringent requirements of modern 

Motion Capture and Animation Professionals. It offers comfort, ease of use, a small form factor 

and multiple application drivers. The high data quality, low cross-correlation and high data rate 

make it ideal for realistic real time animation. 

The 5DT Data Glove 5 Ultra measures finger flexure (1 sensor per finger) of the user's hand. The 

system interfaces with the computer via a USB cable. A Serial Port (RS 232 - platform 

independent) option is available through the 5DT Data Glove Ultra Serial Interface Kit. It features 

8-bit flexure resolution, extreme comfort, low drift and an open architecture. For more information 

about the product, please check the following link: 

http://www.5dt.com/products/pdataglove5u.html 

 Features: 

 Advanced Sensor Technology 

 Wide Application Support 

  Affordable quality 

  Extreme comfort 

  One size fits many 

  Automatic calibration - minimum 8-bit flexture resolution 

  Platform independent - USB Or Serial interface (RS 232) 

  Cross-platform SDK  

  Bundled software  

  High update rate 

http://www.5dt.com/products/pdataglove_sik.html
http://www.5dt.com/products/pdataglove5u.html
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  On-board processor. 

  Low crosstalk between fingers 

  Wireless version available (5DT Ultra Wireless Kit) 

  Quick "hot release" connection 

2. Head-Mounted Display (HMD) with Front-Facing Camera 

The front-facing camera will be used to capture live video feed (which is essentially the 

user’s view) and relay this video feed to our application to be augmented. After this 

process, the augmented video feed will be sent back to the glasses for display on the 

two small optical displays, which are situated in front of each eye. 

The need for an HMD is mostly to increase the degree of immersion and interactivity 

between the user, the application and the user’s design. We can overcome such a need 

by using a simple camera and a simple monitor (or any other display device), but then 

the degree of interactivity and immersion will be so severely decreased that it may no 

longer be easy for the user to use the application, which almost defeats the purpose of 

the whole application. 

3. Multi-Touch Capable Tablet PC (as an alternative input device) 

The implementation of multi-touch features would not be possible unless such 

hardware is at our disposal. Multi-touch commands support is an indispensible core 

feature of our project. An example of such a multi-touch capable tablet PC is the new 

Dell Latitude XT2 model. 
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B. Required Software Tools 

 

1- Goblin XNA  

 Goblin XNA is a 3-D and AR research and development platform, based on Microsoft 

 XNA Game Studio 3.1. It also includes a 2D GUI system to allow the creation of classical 

 2D interaction components.  

 Goblin XNA is written in C#, which we have some familiarity with. We have also tried 

 using it and found its syntax to be relatively simple compared to other platforms and 

 APIs.  

2- ALVAR 

 ALVAR is an AR toolkit, which provides the typical marker tracker functionalities 

 expected from such a toolkit. It is the one used by default in the goblin XNA platform 

 (although this  can be changed). ALVAR does have some limitations however, like the 

 fact that it can only recognize markers if they are 100% visible. However, it is very 

 easy to use, and should be extended to include templates by early 2010.  

 Technical Analysis of Goblin XNA framework used in conjunction with the ALVAR Marker 

 Tracking Library:  

Advantages of Goblin XNA and ALVAR:  

 Object Oriented Library  

 Simple and clear C# syntax  

 Useful abstraction (Matrix transformations and Scene Tree).  

 Active development and continuously updates availability.  
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 Extensive online documentation, tutorials and help forum.  

 Provides a wrapper for video capture.  

 Supports physics simulation and network connectivity.  

 Supports lighting, shaders, shadows and textures.  

 Supports stereoscopic graphics rendering on specific Head Mounted Display (HMD).  

 Provides a wrapper for the ALVAR Marker Tracking library.  

 ALVAR marker tracking might support templates and natural features tracking in early 2010.  

 ALVAR can be extended to recognize new types of markers.  

Disadvantages of Goblin XNA and ALVAR:  

 ALVAR basic markers are not aesthetically pleasing.  

 ALVAR does not recognized marker if any of its borders are even partially occluded.  

 Goblin XNA is not compatible with WPF and XAML technologies.  

3. Microsoft Visual Studio 2008 

 This should be our main IDE. Visual Studio offers a lot of useful development tools and 

 features, and since we are familiar with most of them and with the IDE, it is a logical choice 

 that we would use it as our main IDE.  

4. Microsoft Visual Studio 2010 

 We might need to use this IDE. That is because this IDE is the first Visual Studio edition 

 that supports programming multi-touch recognition.  
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5. Microsoft Expression Blend 3.0 

 This is a third option as an IDE. It builds on both the .NET framework 4.0 and the Silverlight 

 framework, and supports multi-touch events as well. It also provides support for Windows 

 Presentation Foundation (WPF), which is a graphical design subsystem that enables easy, 

 feature-rich graphical design.  

6. Microsoft Windows 7 

 This should be the OS for our PC, since it is the only edition from Microsoft to offer full 

 native support for multi-touch interaction and input handling. 
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IX. Tentative 492 Time Plan 

 

    Figure 13: Tentative 492 Time Plan 
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X. Prototype 

As mentioned in our Proposed 491 timeplan, we did further research and agreed on the ready 

components we are going to use. As mentioned earlier in this document, we are going to use 

GoblinXNA in our development process. So, we downloaded GoblinXNA and all its prerequisites, 

compiled its prerequisites then compiled GoblinXNA. So, one of the applications of GoblinXNA 

is our prototype. It is basically an application/game where dominos are augmented to the 

reality, and their locations are specified using markers. 

 

  Figure 14: Prototype, Augmenting Dominos using GoblinXNA 
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Since the AR algorithms are 3D, and free, the objects stand on top of the marker sheet as 

shown below, regardless of the boundaries of anything. 

 

  Figure 15: Prototype, Augmenting Dominos using GoblinXNA 
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The player can then throw balls at the dominos. If the ball hits a domino, the Physics Engine 

computes the motion of the objects involved in the impact. As shown below. 

 

  Figure 16: Prototype, Augmenting Dominos using GoblinXNA 

This prototype allows us to imagine how the system will act and what outcomes shall we 

expect.  
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