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Mobile virtual world: 
 

FRAVE: Flexible Virtual Reality System 
 
Product developers, vehicle design engineers and trainee pilots increasingly utilize 3D 

worlds, operating in virtual space created by realistic images in real time. For this purpose 

they use a Virtual Reality System. Researchers at the Faculty of Informatics of Technische 

Universitaet Muenchen (TUM) have now created precisely such a new system. The Flexible 

Reconfigurable Cave (FRAVE) offers a wealth of advantages over the previously 

established CAVE (Cave Automatic Virtual Environment). The FRAVE is flexible, features a 

modular structure, more favorable costs and a smaller footprint.  

 

Product designers harness time-consuming procedures in prototype construction. Only then are 

they able to assess the results of their work in a comprehensive manner. In a three-dimensional 

model world, they are able to do so instantly and can experience how the product fits into its 

natural surroundings. Design alterations can be visualized immediately, saving time and cutting 

the costs associated with the development process.  

 

Up to now, the so-called CAVE has been used. This consists of between three and six 

projection surfaces that create a walk-in space. Video projectors are used to visualize the 

calculations and applications in real time and in 3D. The nearly-closed space allows for intense 

immersion in virtual reality.  

 

The FRAVE can do more 

The FRAVE also offers this degree of so-called immersion. However, it is capable of even more: 

it can be used in a variety of ways thanks to its flexible, modular structure. "An engineer wants 

to enter the 3D world to be able to envisage the interior design of a vehicle. A researcher wants 

to visualize his or her measurement or simulation data, while a manager uses it as a 

presentation space," as Dr. Marcus Tönnis, scientist at the TU München Faculty of Informatics 

explains.  

 

The FRAVE is made up of ten plasma screens with a screen diagonal of 65 inch which can be 

arranged in different ways. When they form a floor and an enclosure on three sides, the user is 

immersed deep in a virtual explorative world. The screens at the sides can be opened wide, with 

a tracking system on the screens automatically adapting the image display to the movement of 

the side sections. The side sections can even be disconnected from the system entirely. "In a 



 

 
Technische Universität München   Corporate Communications Center   80290 München 
    
Dr. Ulrich Marsch Sprecher des Präsidenten +49 89 289 22779 marsch@zv.tum.de 
Dr. Andreas Battenberg PR-Referent Campus Garching +49 89 289 10510 battenberg@zv.tum.de 
 

 
 

 

meeting, I can simply push the screens up to the table to demonstrate a 3D view. In this way, 

the system comes to users and not the other way round," says Tönnis.  

 

Standard hardware makes virtual reality systems more affordable 

As the FRAVE consists of end user devices, it is significantly less expensive than the CAVE, an 

advantage that could promote more widespread use of Virtual Reality Systems. Another 

important benefit of the FRAVE is its a smaller footprint. Since the CAVE normally uses back 

projection, a lot of room is needed behind the projection surfaces. It requires at least 8 x 8 x 8 

meters, while a space of 3 x 3 x 3 meters is sufficient for the FRAVE, thereby facilitating 

installation and relocation.  

 

Researchers at the TUM Faculty of Informatics use the FRAVE to view simulation data. For 

example, the landscape of Saudi Arabia is displayed virtually as part of a project being run in 

collaboration with the King Abdullah University of Science and Technology (KAUST). Unlike 

existing virtual globes, like Google Earth, this system is able to show images above and below 

the earth's surface. As part of another joint research project, the FRAVE is being used to 

simulate CO2 separation and storage processes in order to optimize crude oil extraction.  

 

 

Technical data 

Screens: 10 3D full HD (1920x1080) plasma screens Panasonic TX-P65VT20E 

Graphic cards: 6 NVidia QuadroPlex 7000 with Fermi architecture for graphics and 6 Tesla 

C2070 CUDA graphic cards for simulation data 

Computer: 6 Dual Quad Core with 24 GB RAM each and an 8 TB hard drive 
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With around 420 professors, 7,500 staff (including Klinikum rechts der Isar) and 24,000 students, Technische 
Universität München (TUM) is one of Europe's leading universities. Its main focus areas are the engineering sciences, 
natural sciences, life sciences medicine and economics. It has received numerous awards and was voted University of 
Excellence by the Science Council of the German Research Foundation in 2006. The worldwide TUM network includes 
a branch in Singapore. The TUM is committed to pursuing the role model of an entrepreneurial university. 


