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Background
Drivers overtaking cyclists

• Cyclist measured and perceived safety 
threatened when being passed closely and 
fast

• Countermeasures:
• Traffic regulations
• Infrastructure
• Vehicle technology

• However: Detailed knowledge and models of 
driver behavior needed
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https://twitter.com/henrikoijer/status/587567127059652608/photo/1
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Background
Overtaking strategy
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Background
The importance of speed

• Effect of speed on overtaking behavior not 
fully captured in research yet

• Important to port results from rural to urban 
areas, and to decide on appropriate speed 
limits (Rizzi et al. 2023)

• Previous research:
• Found correlation between speed and lateral 

clearance, however, on road with same speed 
limit (Farah et al. 2019)

• Mostly carried out in driving-simulator 
environments

4

https://www.flickr.com/photos/brenkee/43597874591
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Research questions
1. How does (approaching) speed affect drivers’ strategy whether to overtake flying 

or accelerative?

2. How does speed affect lateral clearance?

How to answer? Develop statistical models based on two datasets
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Method
Data set 1: driving simulator (SIM)
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Method
Data set 2: driver-vehicle-in-the-loop (DVIL)
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Method
Data
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Method
Scenario definition
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50 vs. 70 km/h

short (6 s) vs. long (9 s)
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Method
Statistical models

• Bayesian multi-level models

• Overtaking strategy (flying vs. 
accelerative) = f(speed, oncoming 
presence, oncoming time gap, subject)

• Lateral clearance = f(speed, strategy, 
oncoming presence, oncoming time gap, 
subject)
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Results
Strategy choice
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Results
Lateral clearance
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Results
Lateral clearance
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DVIL
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Results
Strategy model
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Results
Lateral-clearance model
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Discussion
1. How does (approaching) speed affect drivers’ strategy choice whether to overtake 

flying or accelerative?
→ At higher speeds, drivers may be more prone to overtake despite presence of oncoming traffic
→ Speed had a similarly large effect as oncoming traffic

2. How does speed affect lateral clearance?
→ It may not!
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Conclusions
• Higher speed limits may invite drivers to overtake in presence of oncoming traffic

• Close oncoming traffic reduces safety margins further

• SIM and DVIL environment similar in direction of effects

Applications
• Regulations may need to prohibit overtaking in high-speed areas or regulate clearance 

stratified by speed

• Statistical models useful for reference-driver modeling to improve and evaluate AD/ADAS
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Thank you!
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https://www.carexpert.com.au/opinion/australias-most-dangerous-road-rule



2023-10-27

Background
Overtaking strategy
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Results
Speed profiles
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Results
Posterior predictive checks
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Results
Posterior predictive checks
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Results
Strategy model
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