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The Dooring Problem

– Car door opened in the way of a cyclist

– Car occupants should pay attention

– Cyclists should keep distance
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Dooring Prevention: Infrastructure
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Dooring Prevention: Infrastructure
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Dooring Prevention: Dutch Reach

1. https://www.forbes.com/sites/carltonreid/2018/10/17/dutch-reach-car-door-opening-technique-added-to-britains-road-rules/
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Dooring Prevention: Advanced (Driver) Assistance Systems

1. https://www.audi-technology-portal.de/en/electrics-electronics/driver-assistant-systems/audi-a4-exit-warning-en
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Assistance Systems – Current Limitations

1. https://www.mbusa.com/content/dam/mb-nafta/us/owners/manuals/2022/OperatorManuals/EQS%20Owners%20Manual.pdf
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V2X Communication
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Distributed Assistance Systems
Where to do demanding computations?

Example: Trajectory prediction

Elements from svgrepo.com
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Distributed Assistance Systems
Where to do demanding computations?

– Integrated bicycle computer?

Elements from svgrepo.com
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Distributed Assistance Systems
Where to do demanding computations?

– Integrated bicycle computer?
– Smartphone?

Elements from svgrepo.com
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Distributed Assistance Systems
Where to do demanding computations?

– Integrated bicycle computer?
– Smartphone?
– Cloud?

Elements from svgrepo.com
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Distributed Assistance Systems
Where to do demanding computations?

– Integrated bicycle computer?
– Smartphone?
– Cloud?
– Distributed in local environment?

Elements from svgrepo.com

Page 9 L. Stratmann, N. C. Banh, I. Scharlau, F. Dressler | ApPLIED ‘24 | 2024-06-17



Human-in-the-Loop Experiments – A Virtual Cycling Environment¹

– Coupling of

– Traffic simulation (SUMO)

– Network simulation (Veins/OMNeT++)

– 3D Environment

– Bicycle on a training stand

1. [1] J. Heinovski, L. Stratmann, D. S. Buse, F. Klingler, M. Franke, M.-C. H. Oczko, C. Sommer, I. Scharlau, and F. Dressler, “Modeling Cycling Behavior to Improve Bicyclists' Safety at Intersections – A Networking
Perspective,” in IEEE WoWMoM 2019, Washington, D.C.: IEEE, Jun. 2019. doi: 10.1109/WoWMoM.2019.8793008.
Documentation: https://vce.readthedocs.io
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Human-in-the-Loop Experiments – A Virtual Cycling Environment¹

– Coupling of

– Traffic simulation (SUMO)

– Network simulation (Veins/OMNeT++)

– 3D Environment

– Bicycle on a training stand

– No risk of traffic accidents

1. [1] J. Heinovski, L. Stratmann, D. S. Buse, F. Klingler, M. Franke, M.-C. H. Oczko, C. Sommer, I. Scharlau, and F. Dressler, “Modeling Cycling Behavior to Improve Bicyclists' Safety at Intersections – A Networking
Perspective,” in IEEE WoWMoM 2019, Washington, D.C.: IEEE, Jun. 2019. doi: 10.1109/WoWMoM.2019.8793008.
Documentation: https://vce.readthedocs.io
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Extension of the VCE
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Conclusion

– Distributed assistance systems could prevent many traffic injuries (e.g., dooring)

– We show how such systems can be studied safely with humans in the loop

– Further research is needed:

– Effective assistance systems

– Distributed mobile sensing and computing
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Thank You!

Lukas Stratmann
stratmann@ccs-labs.org
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Evaluating Dooring Assistance Systems in the VCE

Page 14 L. Stratmann, N. C. Banh, I. Scharlau, F. Dressler | ApPLIED ‘24 | 2024-06-17


	
	The Dooring Problem
	Dooring Prevention: Infrastructure
	Dooring Prevention: Infrastructure
	Dooring Prevention: Dutch Reach
	Dooring Prevention: Advanced (Driver) Assistance Systems
	Assistance Systems – Current Limitations
	V2X Communication
	Distributed Assistance Systems
	Where to do demanding computations?

	Human-in-the-Loop Experiments – A Virtual Cycling Environment
	Extension of the VCE
	Conclusion
	Thank You!

	Bibliography
	Evaluating Dooring Assistance Systems in the VCE


