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3 Introduction 

Since 2003 metaio designs, develops and markets Augmented Reality (AR) solutions 

in many different fields. Using this innovative technology, virtual 3D information can 

be superimposed seamlessly into the real environment at real time. Until now, these 

AR solutions were only available on the PC platform. 

In the end of 2007 metaio started a small project to check the feasibility of running 

AR on mobile phones. Demonstrations, tests and discussions with customers made it 

clear, that providing a mobile solution is essential to make AR a useful and widely 

used technology and to establish the metaio Unifeye platform as the leading 

industrial standard in the emerging market of Augmented Reality.  

Modern mobile phones contain everything, which is needed for most AR applications: 

a camera, a CPU, audio output and a screen. Mobile phones are lightweight and can 

be carried anywhere. In addition, mobile phones are highly connected and provide 

ubiquitous access to information. Making AR accessible on mobile phones allows 

reaching millions of people - all the time. 

 

Figure 1: Overview on the metaio Unifeye Platform 

Many applications of AR become possible only because of mobile devices and many 

existing applications have a much higher potential, running on a mobile device. Of 
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course, mobile devices also have some drawbacks as ï compared to a PC ï the 

resources are limited. 

This document provides an overview on the functionalities of the Unifeye SDK mobile 

and is aimed for developers on Windows Mobile platforms. After a general overview 

on the Unifeye SDK Mobile and its functionalities the manual will focus on application 

development for Windows Mobile. 

Please note, that this is a growing document. So if you notice any important 

information, which is missing, please write to info@metaio.com. 

3.1 Mobile AR applications 

Augmented Reality technology on mobile devices can serve many different purposes. 

This chapter presents two example application scenarios in the area of fun/games 

and information/navigation. 

3.1.1 Virtual Santa 

The Virtual Santa application uses Augmented Reality technology to superimpose a 

Virtual Santa model in a picture taken of the real environment. The application was 

developed for the iPhone platform and can be downloaded from the ñApp-storeò. To 

create an ñaugmented seasonôs greetings cardò only a few steps are necessary: 

 Download the ñSanta Symbolò from the metaio 

website at http://www.metaio.com/iPhone and print it. 

 Place the symbol wherever you want and take a 

picture of the scenario with your iPhone. 

 The application will detect the symbol and place a 

Virtual Santa in the picture.  

 The model can now be moved/rotated and resized 

within the scene based on common iPhone touch 

interaction.  

Take a snapshot of your greetings card and share it.  

 

You can directly get it from the AppStore: 

http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewSoftware?id=299930431&

mt=8 

 

  

Figure 2: Virtual Santa in 

your own hands 

mailto:info@metaio.com
http://www.metaio.com/iPhone
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewSoftware?id=299930431&mt=8
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewSoftware?id=299930431&mt=8
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3.1.2 iLiving 

With the 'iLiving' application metaio brings its 

frequent award winning and patented furnishing 

planning tool to Apple's iPhone. The new 

application makes it possible to integrate 3D-

furniture within a picture of your home on the 

iPhone.  

 

Combining the Augmented Reality software 

from metaio and the iPhone's features, it is 

made possible to place virtual furniture models 

within a picture. After having added the furniture models, you can move, scale and 

rotate them. Shake the iPhone to shuffle the selected furniture pieces within the 

picture. Take a screenshot of your created look and share it with friends and family.  

With the iLiving App the iPhone becomes a practical planning tool that will always be 

at your disposal. 

 

You can directly get it from the AppStore: 

http://itunes.apple.com/webObjects/MZStore.woa/wa/viewSoftware?id=305635928&

mt=8 

 

Figure 3 iLiving iPhone App 

http://itunes.apple.com/webObjects/MZStore.woa/wa/viewSoftware?id=305635928&mt=8
http://itunes.apple.com/webObjects/MZStore.woa/wa/viewSoftware?id=305635928&mt=8
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3.1.3 Junaio 

junaio is a mobile and online augmented reality platform that allows you to create, 

explore and share information in a completely new way. You will be able to see any 

kind of location-based content ï images, websites or notes ï on your personal junaio 

homepage and through the display of your mobile phone. junaio is bringing the 

Internet to the real world around youé Now 

 

Figure 4: junaio location based Augmented Reality 

In the future, such application scenarios shall also be realizable using the Unifeye 

SDK Mobile. That way, location based information or navigation information can be 

displayed directly on views of the current environment. 

 

You can directly get it from the AppStore: 

http://itunes.apple.com/us/app/junaio/id337415615 

 

http://itunes.apple.com/us/app/junaio/id337415615
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4 Unifeye SDK Mobile Features  

The Unifeye SDK Mobile is the complete multi platform development kit mobile for 

Augmented Reality applications. It includes a variety of different tracking 

technologies. They are easily swappable by an XML configuration file. Additionally all 

calls to the SDK are handled transparently on each platform.  

4.1 Supported Platforms 

We currently support the three major Platforms. For each Platform the Unifeye SDK 

Mobile offers the same functionality and behavior. This makes it easy to develop on 

one platform and later one port your application to a different platform. 

 

 

 

 

Each platform has its strengths and limitations. We are currently not able to 

implement live-video augmented reality applications with optical tracking for the 

iPhone. This is a limitation as it can be seen for example in junaioôs live-view mode. 

 

4.2 Tracking Technologies  

Optical tracking gives the highest tracking quality for mobile augmented reality. It 

makes it possible to very accurately overlay 3D content over the video image. The 

highest quality, speed and robustness can be achieved by ID Markers. 
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Figure 5 ID Marker 

meatio has developed Marker Tracking with industrial applications in mind. You can 

configure up to 512 different Makers without performance penalty. An extension the 

ID Markers are Picture Markers. You can configure any Image inside the 

black/white/black border. You can configure about 10-30 Markers on a modern 

mobile phone. 

 

Figure 6 Picture Marker 

 

Picture Markers are somehow in-between ID Markers and Markerless. You can use 

any printout or picture featuring enough visual content. Unifeye SDK Mobile currently 

offers two kind of Markerless Tracking ï a Fast and one Robust method. Fast 

requires less memory and also runs well on last-generation phones. Robust requires 

also a floating point unit. Some windows mobile phones do not have this possibility.  
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Figure 7 Markerless Target 

 

Additionally to Optical tracking, we also feature Trackers based on internal sensors of 

the mobile phone (MEMS). Currently we only support acceleration based sensor 

source for the iPhone. For Symbian support is planned for the near future. Support 

for other devices can be added on demand.  

 

 ID Marker Picture 

Marker 

Markerless 

(Fast) 

Markerless 

(Robust) 

MEMS 

Robustness      

Accuracy      

Speed      

Number of Targets Up to 512 10-30 10 3 - 

 V V V V  

 V V V  V 

 V V V   

Ratings are based on 1 to 4 stars. Speed and number of targets valid for a current 

generation phone (TG01 or similar). 

4.3 Main Features 

Optimized components for mobile hardware: Many libraries and algorithms have 

been completely rewritten to take the hardwareôs limitations into account. As a result, 

the Unifeye SDK mobile is a modular system which is fast and compact.  

Mostly compatible with Unifeye SDK on PC: The SDK mobile was designed to be 

an integrated part of the whole Unifeye platform. Compatibility is assured as far as 
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possible. Therefore, configuration files and content can easily be created and tested 

with Unifeye SDK on the PC (see also section 9). 

Most important platforms supported: Unifeye SDK mobile is currently available on 

three platforms (WindowsÊ Mobile, iPhone and Symbian OS). Other platforms will 

be supported, when established. The code-base is prepared to allow easy porting 

(e.g. Linux). 

Comes with configurable standard-app, for simple tasks, no programming is 

necessary: By changing an XML-file, it is possible to load geometries, configure 

them to be shown at certain markers and trigger animations and sounds. The 

configuration can be edited and tested on the PC. 

Two supported model formats: MD2 / scenegraph-system / animations (linear and 

splines)/ billboards / picking / texture formats (jpg, png (including alpha channel), pcx, 

tga, bmp), based on OpengGL ES 1.x 

Different programming layers (similar to Unifeye SDK on the PC), (AR-system as 

black box), Low level programming with individual component access (rendering, 

capturing, tracking) 

 

Figure 8 Example of Markerless Tracking on a Nokia N95 

4.4 Attractive roadmap for the future 

Advanced usability for the creation of scenarios  

 GUI for the creation of scene-files. 

 Improved feedback, when reading invalid configuration-files or models 

 Improved capability to Unifeye Professional 

Improved Client-Engine 

 Interaction-based object placement in still-images. 
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 Improved speed - pipeline optimization for mobile device performance. 

 Antialiasing for screenshots 

 Additional methods for advanced animation-control and more 

 Global GPS Coordinate support  

 3D Markerless Tracking 

 Advanced OpenGL 2.0 pipeline, including material shader 

More Platforms 

 Android 
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5 metaio Unifeye SDK Mobile architecture 

The metaio Unifeye SDK mobile is implemented in a modular way, providing mobile 

Augmented Reality functionality based on three low level components:  

 Tracking component 

 Capture component 

 Rendering component 

Depending on the userôs background mobile AR development with the metaio 

Unifeye SDK mobile can be done in different ways.  

 

Figure 9: Possible ways of developing AR application with Unifeye Mobile SDK. 

Application configuration development 

For non-programmers the implementation and API details are hidden through a 

standard application which can be easily configured based on an XML configuration 

file. Information on XML-based application configuration can be found in section 9. 

High level API development 

For programmers, the functionality of the SDK can be accessed through 

programming function calls to the High level API (using the C programming 

language). More details on the development based on the high level API are 

described in section 8.1. 

Low level development 

Next to development based on the application configuration layer and the Unifeye 

SDK Mobile layer (high level API), development can also be based on direct access 

to the low level components. This can be interesting for system integrators and users 

with special application requirements. The necessary modules for low level 

development are available on request. Please contact info@metaio.com for details. 

mailto:info@metaio.com


 

 

 

15 

5.1 Unifeye SDK Mobile and Unifeye SDK PC 

The architecture overview of Figure 10 shows that the SDK mobile and the SDK PC 

have similar interfaces. The Unifeye GUI has been replaced by the standard 

application (ñmetaio Mobileò). Complex SDK PC features like clipping planes or 

measurement options have been removed but compatibility is assured as far as 

possible.  

Given this compatibility, the Unifeye SDK PC can support the creation of AR 

application for the mobile platform. Configuration and calibration tasks can be 

performed using the available tools and functionalities of the Unifeye SDK PC. The 

resulting configuration and calibration files can then be transferred to the mobile 

device and can be directly used for mobile AR scenarios. 

In the following, the portability for different aspects such as configuration, models and 

code is described in more detail. Furthermore, the concrete process for creating and 

running mobile AR applications supported by Unifeye SDK PC is presented. 

 

 

Figure 10: Layer comparison Unifeye SDK Mobile (left) and Unifeye SDK PC (right 

5.1.1 Portability of Configuration Files 

The Unifeye SDK Mobile is based on the same configuration files as the Unifeye 

SDK PC. This includes 

 Calibration files (.xml) of the Sextant calibration tool 

 Tracking configuration files (.xml) for marker tracking 

 Scene files (.scef) for AR scenes including 

o Calibration 

o Configuration 

o Model data and corresponding translation/rotation/scaling values as 

well as coordinate system bindings 
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 Use the Unifeye Sextant tool to calibrate your mobile camera. 

 Use the Unifeye GUI Marker Tracking Configuration tool to create a tracking 

configuration for your mobile application. 

 [Optional:] Use the Unifeye GUI to create a scene file for your models 

including 

o binding to desired coordinate system 

o translation/rotation/scale 

 [Optional:] Application configuration nodes can be included in the scene file. 

Currently, they still have to be included manually. A graphical user interface is 

planned for the future. 

5.1.2 Portability of Code 

As mentioned above, the interfaces of Unifeye SDK mobile and PC are very similar. 

Therefore, anyone with programming experience for Unifeye SDK can easily switch 

to mobile development. Currently, around 25% of the SDK PC functions are available 

and the interface will be extended in future versions.  
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6 Platforms and devices 

The Unifeye Mobile SDK allows developing Augmented Reality applications for 

mobile platforms. Currently the SDK supports Windows Mobile, iPhone and Symbian 

platforms. However, as the Mobile SDK is highly portable, it can be adapted to other 

devices and take advantage of additional available hardware features. Please 

contact us at info@metaio.com for more information.  

In the following, the software and hardware requirements for the currently supported 

platforms are presented: 

6.1 metaio Unifeye SDK Mobile on Windows Mobile 

Software requirements: 

 Windows Mobile 6.1 (Example: HTC Touch Diamond) 

Hardware recommendations: 

 CPU with about 500 MHz. 

 128 MB RAM (without ROM memory). 

 Integrated GPU with full OpenGL ES 1.0 support. 

 Integrated camera with about a 3 Megapixel resolution. 

 Recommended: Integrated Floating Point Unit. 

6.2 metaio Unifeye SDK Mobile on iPhone 

For iPhone development, the iPhone Classic, the iPhone 3G and the iPhone 3G S 

can be used. At least software version 3.0 is required. 

6.3 metaio Unifeye SDK Mobile on Symbian 

Software recommendations: 

 Symbian OS 9.2 Series 60 3rd Edition with Feature Pack 1 

(Example: Nokia N95 8GB Edition)  

Hardware recommendations: 

 CPU with about 350 MHz. 

 128 MB RAM (without ROM memory). 

 Integrated GPU with full OpenGL ES 1.0 support (PowerVR MB/MBX). 

mailto:info@metaio.com
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 Integrated camera with about a 3 Megapixel resolution. 

 

6.4 Known Issues 

 Tracking configuration offsets are not calculated when set in the Tracking Data 

file. The same effects can be achieved by setting the Offsets in the 

Application-Configuration (.scef), but it is an incompatibility in relation to 

Unifeye PC and will be fixed. 

 Headlight configuration in the scene file currently does not work. Please rely 

on the SDK function calls for that. 

 The program does not start, when the model size exceeds the phoneôs 

memory. The program will shortly start and then stop. In the future, there will 

be a warning.  

 The resolution in the camera calibration file needs to be set to reasonable 

values. Different from Unifeye PC, the Mobile SDK relies on these values and 

produces inconsistent visualization results for incorrect resolution values. 

 Windows Mobile specific 

 On some Windows Mobile phones, the camera image appears rotated 90°. 

The current workaround is to rotate the windows display (e.g. Omnia i900, 

Asus P565, Asus P522w). Settings Ą System ĄDisplay Ą Orientation 

 We use software rendering on default. Some devices display has not the 

same aspect ratio as the camera. It this case a diagonal line may appear.  
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7 Overview on the configuration and deployment process 

This section provides an overview on the configuration and deployment process for 

Unifeye SDK Mobile applications. The following figures present and overview on the 

process for AR development based on the standard application and AR development 

based on the Unifeye SDK Mobile API. 

7.1 Installation process for Windows  

The metaio Unifeye SDK Mobile comes with an installer that contains all the 

necessary components for creating AR mobile applications. For each platform is a 

Quick Start Guide and a ready to use example application. After installing the 

application you may first want to try to out the demo application metaioMobile for any 

platform. Afterwards you can edit some XML configuration to exchange a 3D model 

or translate it from a marker. Finally you can develop your own application by 

following the Quick Start Guide. If you have some experience in developing for a 

mobile platform, your first Augmented Reality application should be running within 

minutes.  

7.2 Development based on the standard application 

The Unifeye SDK Mobile is shipped with a standard application which allows easy 

configuration of mobile AR applications. The application can be developed and tested 

on the PC using the available tools of Unifeye SDK PC. After successful testing, the 

application can be deployed on the mobile phone.  

Based on the portability of configuration data, the PC scene and configuration files 

can directly be used on the mobile platform. The only necessary change is the 

conversion of the model data to one of the supported file formats of Unifeye SDK 

Mobile (MD2 or OBJ) and the encryption of the resulting files.  
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Figure 11: Content creation process when using the standard application 

 

 

7.3 Development based on the SDK Mobile API 

Next to configuration based development, mobile AR development can also be done 

based on the high level API of the metaio Unifeye SDK Mobile. 

Again, the portability of code and configuration data allows developing and testing on 

the PC and configuring the application using the available tools of the Unifeye SDK 

PC. After that, the application can be deployed on the mobile platform. Here, 

configuration can directly be used on the mobile platform and model data has to be 

converted to the supported mobile file formats (MD2 or OBJ) and encrypted. 

Code can be ported to the mobile platform by reusing the function calls to the Unifeye 

SDK PC as far as they are supported by the SDK Mobile. For a concrete overview of 

available commands in the API of the SDK Mobile please refer to the function 

reference. 
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Figure 12: Content creation process for specialized applications based on the API 






















