
 

 

Comparing a Virtual Reality Bicycle Simulator to Real-World Cycling 

Behavior 

Florian S. Bayer1,*, Avi Aizenman1, Anna Schroeger1,2, Hamed Heidari-Gorji1, Karl R. Gegenfurtner1,2 

1Abteilung Allgemeine Psychologie, Justus-Liebig-Universität Giessen; florian.bayer@psy.jlug.de, ORCID 0000-0001-8113-848X; avigael.aizenman@psychol.uni-

giessen.de, ORCID 0000-0002-0081-4085; anna.schroeger@psychol.uni-giessen.de, ORCID 0000-0001-9876-8322; hamed.h@live.com, ORCID 0000-0002-7444-

4646; gegenfurtner@uni-giessen.de, ORCID 0000-0001-5390-0684 
2Center for Mind, Brain & Behavior, Justus-Liebig-Universität Giessen 

*corresponding author.  

 

 

Submitted: 28/02/2023  

Revised: 26/06/2023  

Abstract: 

Driving simulators can provide realistic models of complex traffic and road situations in a controlled laboratory environment. Although 
car, train, and airplane simulators are established, bicycle simulators are at an earlier stage of development. These simulators are 
particularly relevant as bicycle accidents have increased considerably. To decrease these accidents, it would be useful to quantify cycling 
behavior in complex road interactions. The current VR bicycle simulators are associated with discomfort, leading to reduced immersion 
and an experience that is incongruous with biking in the natural world. Taking this into consideration, it is necessary to validate current 
bicycle simulators with real-world cycling behavior. Our group built a stationary VR bicycle simulator. We compare cycling behavior 
in VR to measurements we took during cycling in the natural world, such as the orientation of the handlebars and the speed of the 
bicycle. Both bicycle setups include the same sensors for these measurements. We use this data to quantify how representative cycling 
behavior is in VR compared to the natural world. This can help to improve the validity of bicycle simulators to investigate complex 
traffic situations in a realistic and safe environment.  

Figure 1: Justus-Liebig-Universität Giessen VR bicycle simulator 


