
Results 
The results of this thesis need to be summarized in a written report and will be presented to the ICVR 

in a 20min talk. 
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Workpackages 
• Literature research on the state-of-the-art of potential fields used in robotics 

• Implementation of an algorithm to generate a potential field for the tracking space of the HTC Vive 

• Extension of the algorithm to include dynamic objects 

• Performance testing of your developed algorithm in the real tracking space 

• Optionally: Implementation of local potential field propagation 

• Intermediate and final presentation 

• Written report 
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Tasks 
Your task is to find an appropriate representation for a potential field which can be updated in real-time. 

You implement the potential field and test its runtime performance using an HTC Vive and a moving 

object. You visualize this potential field and show how it propagates in real time if the object is moved 

in the tracking space. Optionally, you take the specific case of a predictive path planner into account 

which relies on a local prediction of a particular area. This means that the potential field needs to 

propagated locally for the planner to keep its predictive nature. 

You present your findings in an intermediate and a final presentation. Finally, you summarize your 

results in a written report. 
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Overview 
Real walking in virtual environments requires an accurate and 

robust tracking method in order to ensure the safety of users and 

prevent nausea and other signs of cybersickness. To date, this 

tracking system relies on a fixed environment assumed to be 

free of obstacles which is manually entered into the algorithm or 

precalibrated. In order to account for dynamic objects in such a 

fixed tracking space, for instance of an HTC Vive, there needs to 

be a new representation that can be updated regularly. A 

possible approach that has been researched in many robotics 

applications is to use potential fields, assigning high potentials to 

dangerous or forbidden areas of the environment. 

Skills 
• Strong programming skills, preferably in C#/C++ 

• Unity and VR experience is a plus 

• Strong communication and interpersonal skills 

Potential Fields for Dynamic Objects in an HTC Vive 

Tracking Space 
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