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Abstract 
 

Augmented Reality (AR) is one of the latest innovations in electronics industry. It superimposes 

graphics and other sense enhancements from computer screens to real time environments. It 

goes far beyond the static graphics technology of the television where the imposed graphics do 

not change with the perspective. On the other hand, Augmented Reality systems superimpose 

graphics for every perspective that are being adjusted to the user’s head movements.  

Built on the latest hardware with multi-touch screens and coupled with cutting edge 

developments in AR technologies, our application will develop an Augmented Reality system 

that would enable architects and engineers to visualize their designs on reality. The user would 

be able to model the designs using an advanced input device and eventually see those designs 

on reality using the electronic goggles. The modeling will be based on transforming basic shapes 

(cubes, spheres, cones, etc.) using meshes and curves. 

Ultimately, we would introduce an interactive way of designing and modeling.  
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I. Introduction 

Augmented Reality (AR) is the term used to describe systems that generate a combination of 

the real scene viewed by the user and a virtual scene generated by the computer that 

augments the scene with additional information. It is designed to blur the line between the 

reality the user is experiencing and the virtual content provided by the technology. In other 

words these systems superimpose graphics and other sense enhancements from computer 

screens to the real time environments. Unlike the graphics technology of the television that 

does not change with the perspective, AR systems superimpose graphics for every perspective 

that are being adjusted to the user’s head movements. The goal of AR is to add information and 

meanings to real objects or places by adding contextual data to deepen the person’s 

understanding of the subject. For example, by superimposing imaging data from an MRI onto 

patient’s body, AR can help a surgeon to locate a tumor that is to be removed so the system 

maps data to the person on the operating table. In other cases, AR can add location data, 

historical context, audio commentary, or any other forms of content that can make a user’s 

experience of an object or places more meaningful. In addition, everyone from tourists to 

soldiers to someone looking for the closest ATM machine can benefit from the ability to place 

computer-generated informative graphics in the field of vision. These enhancements will be 

refreshed continually to reflect the movements of your head. 

Augmented Reality is a variation of Virtual Reality (VR) which was originated by Jaron Lanier the 

founder of VPL Research, one of the original companies selling virtual reality systems. The term 

Virtual Reality is defined as "a computer generated, interactive, three-dimensional environment 
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in which a person is immersed." Indeed, VR technologies completely immerse the user into an 

artificial environment in which the user cannot see the real world around him and becomes 

divorced from the real environment. One of the identifying marks of a virtual reality system is 

the head mounted display worn by users which block out all the external world and present to 

the user a view that is under the complete control of the computer. For this immersion to 

appear realistic the virtual reality system must accurately sense how the user is moving and 

determine what effect that will have on the scene being rendered in the head mounted display. 

In contrast, AR technologies allow the user to see the real world around with virtual objects 

combined with it. Thus, AR supplements reality rather than completely replacing it so the user 

will see the virtual and the real objects coexisting in the same space. Figure 1 shows an example 

of what AR looks like. It shows a real desk with a real phone with a virtual lamp and two virtual 

chairs inside the room.  

 

Figure 1: How AR looks like (Real objects combined with virtual ones) 

It can be noticed from the picture that the objects are combined in 3D such that the real table 

covers parts of the two virtual chairs and the lamp covers parts of the table. Therefore, AR can 

be thought of as a middle ground between VR (completely synthetic) and real presence 
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(completely real). Milgram describes a taxonomy that identifies how augmented reality and 

virtual reality work are related. He defines the Reality-Virtuality scale shown as Figure 2. 

 

 

Figure 2: Milgram's Reality-Virtuality Scale 

As noticed from the figure, the real world and the totally virtual environments are the two ends 

on the scale with the middle region called Mixed Reality. AR lies near the real world end with 

the perception of the real world augmented by computer generated data. On the other hand, 

Augmented Virtuality is a term created by Milgram to describe the systems which are mostly 

artificial with some real world imaginary added. This distinction will fade as the technology 

improves as the virtual elements in the scene could become less distinguishable from the real 

ones. 

Indeed, any AR system should consist of the components described in figure 3. The anatomy of 

the system is simple. The camera captures images from the real world and feeds those images 

to software. This software takes the captured images and then pastes the graphics images that 

were generated by the user on the real world image, and then the software sends the newly 

created image (the augmented one) for the user to see through a screen or electric goggles. 

The most important thing in any AR system is the augmented part, as the system has be able to 



ARTIST Proposal  Page | 4  

map the graphics image coordinates to the real image coordinates in order to be able to see the 

augmented graphics in the right place. The augmentation or the rendering should also happen 

in real time, in order to allow the user to smoothly interact with the models that were created 

and augmented as shown in the figure. 

 

 

 

 

 

 

Consequently, there are some major characteristics of AR systems. They combine real objects 

with the virtual ones that are registered in 3D. In addition, they are interactive in real time as 

the user requires real-time response from the system to be able to interact with it in an 

effective manner. Such AR presented to the user enhances the person’s perception of the 

surroundings. The ultimate goal of AR in general is to create a system such that the users 

cannot feel the difference between the real world and the virtual augmentation of it as if he is 

looking at a single real scene. 

Figure 3: Components of the AR system 
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Last but not least, the potential situations and opportunities that can be implemented under 

the umbrella of AR are infinite. With such technology that can fuse elements of the real and 

virtual world, a new approach can be taken to enhance the imaginative sense and to grasp 

empirical data in more complete manner. 

 

 



ARTIST Proposal  Page | 6  

II. Related Applications 

1. Mobile Applications 

a. Wikitude 

It can be used for guiding tourists on their vacation and enriching the experience they 

undergo. It can also guide them on their historical trips and makes it easier for them to visit 

the different monuments and historical places.  

 

Figure 4: Maps used to navigate through. 
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Figure 5: Viewing the information displayed on the mobile phone about the place being captured by the 

camera. 

b. Layar-the world first augmented reality mobile browser 

Layar is the first augmented reality browser on mobile phones. It can be used to find houses 

for sale, restaurants, and give directions you on your way. The radar view displays results 

around you. 

 

Figure 6: Selecting a layer (Layar Software) 
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Figure 7: Radar view displays results around you 
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2. Medical Applications 

By superimposing imaging data from an MRI onto patient’s body, AR can help a doctor 

to locate a tumor that is to be removed so the system maps data to the person on the 

operating table.  

 

  

Figure 8: AR Medical Applications 
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3. Product presentation 

a. The webcam social shopper by Zugara 

 The Zugara shopper allows you to try on you the clothes you like. Using the motion 

capture, it allows you to be keyboard and mouse free while selecting between items. You 

can also tap cart to add purchase. At the end, you can take a picture with the clothes you 

choose on and share it on facebook. This can basically enhance online shopping. 

 

Figure 9: The webcam social shopper by zugara 
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4. Manufacturing 

Augmented Reality applications in manufacturing can instruct the user on real-time bases 

about what steps need to be taken in order to continue with the process. Also, it can be 

used for training technicians working in hazardous situations instead of putting their lives 

at risk. Moreover, troubleshooting prototype designs of new machinery can be done using 

augmented reality for repair and maintenance operations and usability. In addition, it can 

be used for remote management of device and machinery.  

 

Figure 10: Augmented Reality used in hazardous situations 
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Figure 11: Augmented Reality used in discovering machinery operations 
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5. Gaming industry 

Concerning the gaming industry, the EyePet Game of Sony PlayStation 3 is also based on 

the Augmented Reality technology. It is all about a virtual pet that is created by making 

hand drawings which are then converted, using a very intelligent system, to 3-D virtual 

objects. This virtual pet created can interact with real people and the virtual objects. 

Moreover, this virtual pet can interact with motion and sound. 

       

Figure 12: Virtual Pet                                                 Figure 13: Using hand drawing to create a 3-D object 

 

Figure 14: The virtual pet interacting with the virtual object 
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6. Publishing 

Augmented Reality applications can be used to create augmented reality books so that 

the readers can interact with them. It brings the characters of the story to life using a 

marker and the webcam. 

 

 

Figure 15: Projecting the objects inside the book to reality 
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7. Maintenance and Repair 

Augmented Reality can be of great benefit to maintenance and repair. For example, 

having information on mechanics, engineering and other technicalities will make the 

engineers’ job much easier by giving them the exact steps to follow in order to fix 

different machines using goggles and voice recognition. 

 

Figure 16: The components are displayed on the data goggles for maintenance purposes 
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Figure 17: Viewing the data being projected on the real objects giving instructions on what step to be done next 
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8. Interior design 

Augmented reality can be used to visualize interior designs by choosing from different 

designs in order to help you to pick the one that fits the most. Also, you can view 

immediately the changes you do and visualize the final design. 

 

Figure 18: Showing interior design being changes using a touch screen 

 

Figure 19: Showing the different choices you have to design your home 
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III. Problem Definition 

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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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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IV. Motivation 

There are many reasons that drove us to choose this emerging technology to be our research 

topic especially that it is a relatively new field where there is still a lot of room for innovation 

and experimentation. According to Gartner’s 2010 Hype Cycle of Emerging Technologies, as 

illustrated in Figure 20, AR still has a long way to go; and it will take between five and ten years 

until it reaches its mainstream adoption. In the meantime, it is on its way to the peak. He also 

mentioned that this technology is still in its relative infancy, and there is still a huge amount of 

research and experimentation that can be done in order to achieve the expectations of this 

technology.  

 

Figure 20: Gartner’s 2010 Hype Cycle of Emerging Technologies 
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Figure 21 also shows that the public’s interest in the AR technology has started to increase after 

the first quarter of 2009 as stated by Google Trends which has reported that the search volume 

for augmented reality has increased almost fourfold since the end of 2008. 

 

Figure 21: Google Trends for Augmented Reality 

Besides the increasing trend for AR technologies, Augmented Reality enhances the user’s 

perception and interaction with the real world as the virtual objects displays information that 

can’t directly be detected by the user’s senses. Such information conveyed by the virtual 

objects helps the user to perform real-world tasks. As a result, users would be able to model 3D 

objects using easier tools than the traditional ones like 3D MAX as AR allows the users to 

interact with the model and easily rotate it by moving their heads around it or simply by 

rotating the marker corresponding to the model. Consequently, AR is a promising field to 

develop through its capability of finding new ways to communicate, innovate, and share ideas 

as it provides user-friendliness and greater understanding between the clients and the 

designers.  
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V. 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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VI. Objectives    

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. 

 

Figure 22: Overall process of Augmented Reality 
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VII. Related Work 

Augmented Reality is one of the flourishing fields in Computer Science, the future of this 

technology is very promising as many projects and research was and is being carried by many 

universities and labs around the world. 

According to the previous research that has been done on this field we reached this 

information that would be as a background to start our research, through the research we 

made we found that to make a typical AR system we should have the following specifications: 

 A robust graphics engine that can respond and render the augmented models in real 

time at a high rate. 

 High accuracy of the registration of the real and virtual image. 

 Accurate position and motion tracking mechanism for tracking hand gestures and 

markers.  

Here are some projects that were developed for Augmented Reality 

Ground Up Project 

An undergraduate graduation project that was implemented last semester at AUC’s 

Computer Science and Engineering Department; the project was to make the users 

interactively create, edit and visualize designs using a multi touch screen and interact 

with them. The project was a good initiative to introduce the concept of Augmented 

Reality. However, it lacked so many things. 
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The software that was created, only considered the basic 3D transformations. It didn’t 

allow the user to deform the object in order to create complex objects. The project also 

lacked the existence of some basic tools that allows modelers and designers create their 

own models, like curves and meshes. It also didn’t allow the user to import and apply 

textures to the created models. The project also did allow the software to accurately 

map the lights and shadows to the existing light sources in the room in which their 

demo was held. 

MIT’s Sixth Sense Project 

A project that was implemented in MIT’s Media Lab. Using a mobile phone, a camera, 

and a very small projector, users will be allowed to get information related to anything 

to do in their daily life. For example, they can get information and rating about the 

books they read, the products they buy, and everything else using a strong database 

that is installed on the phone that can communicate with many other websites and 

databases on the web like Amazon. For more information about the project please 

check the following link: 

http://www.ted.com/talks/pattie_maes_demos_the_sixth_sense.html 

Although this project made a lot of things easy, and allowed users to easily interact with 

their information the project lacked some features. In order to see the output 

information from the system, you will have to have a surface that can carry the 

projected images. Therefore the use of the projector limited the user to just use the 

system on surfaces instead of just seeing the output floating in front of the user. 

http://www.ted.com/talks/pattie_maes_demos_the_sixth_sense.html
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VIII. Estimated Requires Resources 

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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Required Software Tools 

1. Microsoft Expression Blend 

Expression Blend is a user interface design tool, developed by Microsoft. This tool runs 

on the Microsoft Silverlight and the .NET frameworks. It is a WYSIWYG editor, on which 

the user will be able to draw and define the shapes he wishes to draw, so that these 

shapes would be extruded and augmented in his HMD view. Such an application is 

needed to identify the 2-D shapes drawn and defined by the user so that our application 

would be able to further process these shapes and deliver the required output. 

2. ARToolKit 

ARToolkit is a library that helps in building AR applications. Such a library facilitates the 

operation of overlaying virtual computer generated imagery on top of the live real-

world video feed, creating the effect of the augmentation of the real-world view. Such a 

library is essential to our application, because it would handle the marker recognition 

and replacement features for us and allow us instead to focus on model design and 

other features we’d wish to implement in our final product. 

3. OpenGL Graphics Library 

OpenGL is standard, cross-language, cross-platform API that helps its users immensely in 

the process of defining, using and manipulating 2-D and 3-D computer graphical models. 

The functionalities provided by this library are essential to an application such as the 

one we intend to develop, because it allows us to easily interpret the user’s designs and 

define them as standard-complying graphical models which are relatively easier to 
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manipulate and apply basic transformations to. The most probable use of such an 

application would be to define the 3-D models to be augmented into the live video feed 

and deliver these models for the ARToolkit for the actual augmentation. 

4. Microsoft Windows 7 SDK (or Microsoft Surface SDK) 

These software development kits are intended to help developers create applications 

for a certain platform (in this case, the Microsoft Windows 7 or Microsoft Surface 

platforms). Both these platforms provide native support for multi-touch input, and 

therefore their SDKs would allow and help us in adding such multi-touch support in our 

application. Using these SDKs to develop an application on a multi-touch capable device, 

it would be possible to indentify, capture and translate the user’s multi touch input 

gestures into their corresponding actions and commands. 
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IX. Expected Challenges and Difficulties 

There are some challenges that might face us throughout our implementation of that project. 

As a result, we decided to anticipate some of them out in order to minimize the losses as much 

as we can by putting backup plans and exploring solutions during our research. The challenges 

could be as follows: 

Tools and APIs 

We need to familiarize ourselves with the tools we would use and get to know their capabilities 

in order to understand how we will implement our software. This will require extensive 

research and a lot of time. Indeed, there are many challenging tasks that we need to get 

acquainted with their techniques. For example, capturing video frames and augmenting them 

with computer generated graphics based on the input from an advanced input device is one of 

the most technically complex tasks. In fact, the computer generated imagery needs to be 

correctly handled and displayed on the top of the real world video footage in the correct 

position. Ground Up team has already dealt with that issue, and we need to familiarize 

ourselves of the technique in order to be able to proceed with our complex shapes.  

Capturing Input from the wired gloves and apply it on the models on real-time 

One of our challenges is to be able to identify the input format of the wired gloves and to apply 

the transformations captured by the gloves’ sensors to the model in real-time. Another 

challenge is to enable real-time rendering of 3D complex shapes. We really aim to increase the 

response time of the applied transformations on the model so that we could minimize the delay 
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as much as possible. This would lead us to the issue of a user friendly interface so that the user 

would be able to interact and manipulate the complex 3D shapes easily.  

The possibility of Hardware / Software Restriction 

According to the availability of the hardware and software tools, we have set the features of 

our project. However, there is still a possibility that some of our required tools could not be 

affordable. Consequently, we must have a backup plan in order to be able to deliver the same 

features after prioritizing our requirements in order to know which are essential and which are 

more or less dispensable. In general, despite the falling costs for hardware overall, augmented 

reality projects can be expensive to develop and maintain. 
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X. Testing and Measures of Success 

In this section, we would attempt to name the areas of our final product upon which we will 

base our measures of success. Accordingly, those areas should receive the majority of the 

testing and debugging time to ensure that they are functioning correctly. These areas are: 

 Our ability to detect the input from the gestures using wired gloves 

 Our ability to design complex shapes through applying transformations on basic shapes 

 Our ability to manipulate those models using mashes and curves. 

 Our ability accurately overlay these augmented models onto live video feed and display 

them using goggles. 

 Our ability to detect the transformations on the models and apply them on real-time 

 Finally, we need to test the system as a whole after assembling all its functions and 

components and making sure that they work all together. 
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XI. Time Plan 

 

 
 
 

 
 



ARTIST Proposal  Page | 34  

XII. References  

 “Augmented reality cases and resources” 1 February 2009 
<http://maxrama.com/2009/02/augmented-reality-cases-and-resources/>. 

 

 Gianluigi Cuccureddu SMP “17 fields of Augmented Reality Applications January 22nd, 
2010 <http://agoramedia.co.uk/blog/augmented-reality-ar/17-fields-of-augmented-
reality-applications/> 

 

 “Introduction to Augmented Reality”  
<http://www.se.rit.edu/~jrv/research/ar/introduction.html> 

 

 Lauren Eichmann “What Augmented Reality Means for the Marketing & Media World” 
December 15, 2009. <http://blog.walkersands.com/what-augmented-reality-means-for-
the-marketing-media-world/> 

 

 “Layar, worlds first mobile Augmented Reality browser”   
<http://www.youtube.com/watch?v=b64_16K2e08&feature=related> 

 

 MELISSA SMICH” Top Ten Augmented (Layered) Reality Apps “ JUNE 3, 2010 
<http://mail2web.com/blog/2010/06/top-ten-augmented-layered-reality-apps/> 

 

 Ronald T. Azuma “A Survey of Augmented Reality” 
<http://www.cs.unc.edu/~azuma/ARpresence.pdf> 
 

 “Seven things you should know about Augmented Reality” 
<http://net.educause.edu/ir/library/pdf/ELI7007.pdf> 

 

 “The Future of Augmented Reality – Right Now “September 29, 2010 
<http://augmentedblog.wordpress.com/category/augmented-reality-in-product-
presentation/> 

http://maxrama.com/2009/02/augmented-reality-cases-and-resources/
http://maxrama.com/2009/02/augmented-reality-cases-and-resources/
http://agoramedia.co.uk/blog/author/gianluigi/
http://agoramedia.co.uk/blog/augmented-reality-ar/17-fields-of-augmented-reality-applications/
http://agoramedia.co.uk/blog/augmented-reality-ar/17-fields-of-augmented-reality-applications/
http://agoramedia.co.uk/blog/augmented-reality-ar/17-fields-of-augmented-reality-applications/
http://www.se.rit.edu/~jrv/research/ar/introduction.html
http://blog.walkersands.com/what-augmented-reality-means-for-the-marketing-media-world/
http://blog.walkersands.com/what-augmented-reality-means-for-the-marketing-media-world/
../../../../../../Downloads/%3chttp:/www.youtube.com/watch?v=b64_16K2e08&feature=related
../../../../../../Downloads/%3chttp:/www.youtube.com/watch?v=b64_16K2e08&feature=related
http://mail2web.com/blog/author/melissas/
http://mail2web.com/blog/2010/06/top-ten-augmented-layered-reality-apps/
http://www.cs.unc.edu/~azuma/ARpresence.pdf
http://net.educause.edu/ir/library/pdf/ELI7007.pdf
http://augmentedblog.wordpress.com/2010/09/29/the-future-of-augmented-reality-right-now/
http://augmentedblog.wordpress.com/category/augmented-reality-in-product-presentation/
http://augmentedblog.wordpress.com/category/augmented-reality-in-product-presentation/


ARTIST Proposal  Page | 35  

 “Where Is Augmented Reality On Gartner’s 2010 Emerging Technologies Hype Cycle?” 
August 4th, 2010 <http://weareorganizedchaos.com/index.php/2010/08/04/where-is-
augmented-reality-on-gartners-2010-emerging-technologies-hype-cycle/> 

 

http://weareorganizedchaos.com/index.php/2010/08/04/where-is-augmented-reality-on-gartners-2010-emerging-technologies-hype-cycle/
http://weareorganizedchaos.com/index.php/2010/08/04/where-is-augmented-reality-on-gartners-2010-emerging-technologies-hype-cycle/
http://weareorganizedchaos.com/index.php/2010/08/04/where-is-augmented-reality-on-gartners-2010-emerging-technologies-hype-cycle/

