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Results
The results of this thesis have to be summarized in a written scientific report and will be presented to the 
ICVR group in a 20 min talk.
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Tasks
● Set up new tracking system
● Adapt the existing C++ codebase to the new system
● Evaluate stand alone performance of the new system
● Design and conduct user study to compare IS1200 tracking 

to the new tracking system
● In depth evaluation of tracking performance by a statistical 

analysis of the achieved results

Goals
A novel tracking system was recently developed at the ICVR that combines the benefits of both tracking 
approaches to allow unlimited tracking without the exponential growth of tracking errors. Off-the-shelf 
hardware, that has become available, allows for an improvement of the current setup. The goal of this 
thesis is to first evaluate the measurement performance of the new tracking system and to adapt the 
existing tracking algorithms for it. In a second step, the overall tracking performance has to be evaluated, 
such as precision, accuracy, latency and possible environmental influences. To do this, the new system is 
compared with the absolute tracking system Intersense IS 1200 that is currently used at the ICVR. For 
the comparison, user studies have to be performed with a significant amount of participants, followed by 
an in-depth statistical evaluation of the achieved results.
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Skills
● Skills in C++
● Skills in systematic system evaluation
● Skills in statistical analysis of measurement data
● Interest in virtual reality
● Interest in working with hardware

Head mounted display with the absolute 
tracking system attached

Overview
Tracking is applied in many fields such as GPS for navigation on a global scale or pedestrian tracking 
using accelerometers in a smartphone. In Virtual Reality, tracking is used to adapt the rendering of a 
virtual scene depending on a user’s viewpoint. The rendered image can then be displayed in a head 
mounted display (HMD). This allows a user to explore a virtual environment with real walking within the 
tracked area. However, today’s absolute tracking systems require fixed installations such as cameras or 
markers to be mounted in the tracking space. This task is time consuming and such systems do not 
scale well to bigger tracking spaces. Relative tracking systems such as inertial tracking do not have 
these limitations; however, they are susceptible to the accumulation of errors due to the double 
integration within this approach. 
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