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STUDY OVERVIEW

Michaela Rehm, DLR, 10.04.2025
2



General Question
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General Questions

▪ Does the simulator type influence the collected data?

▪ Do some simulators generate more realistic behavior than others?

▪ What would be the implications for multi user scenarios?

▪ How can we improve the simulation and/or the simulator to generate more

realistic user behavior?
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METHOD & STUDY DESIGN
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Simulators and Virtual Environment
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Virtual Environment

▪ Unreal Engine 5.1

▪ Variation: 

▪ Position EGO (1,2)

▪ Concrete barrier

MoSAIC Simulators

▪ Bike Simulator

▪ Pedestrian Simulator

▪ Car Simulator VR

▪ Car Simulator Display
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Procedure
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Overtaking and self-produced Speed

8
Michaela Rehm, DLR, 10.04.2025

Overtaking speeds in each simulator

Aspired and constant speeds for production and estimation method per simulator



Balancing

9
Michaela Rehm, DLR, 10.04.2025

…

▪ 32 test subjects

▪ 48 Runs per subject

▪ 1536 runs in total

▪ Fully balanced estimation method (static, dynamic, 

dynamic with HUD)



Questionnaires

▪ Before the study

▪ Immersive Tendencies Questionnaire

▪ During each simulator run

▪ Speed Assessment (verbal)

▪ After each simulatior

▪ Risk Assessment Questions

▪ Presence Questionaire

▪ Simulator Sickness Questionnaire

▪ Visual Comfort Questionnaire

▪ After the study

▪ Demographical Questionnaire
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RESULTS AND FUTURE PROJEKTS
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Deviation between Estimate and Actual Speed per Sim
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▪ No surprise: Subjects perform poorly when assassing speeds of overtaking

road users

▪ Better performance in VRU simulators (bc of lower overtaking speeds)

▪ Subjects tend to massively under-

estimate overtaking vehicles



Deviation vs. Actual Speed and Simulator
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▪ Caution by interpretation of „corners trends“

▪ Overestimation at low speeds and underestimation at high speeds

▪ Sweet spot around 80 km/h

→ Actual speed



Deviation vs. Delta Speed and Simulator
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→ Delta speed

▪ Noticable differences between speed

perception per simulator

▪ Subjets perform better in VRU 

simulators

▪ VR headset performs better than

display condition



Production Method
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▪ Overestimation of self produced speed in VRU simulators

▪ Underestimation in car simulators

▪ Learning effect in car simulators

▪ Better performance with HMD



Deviation between Estimate and Actual Speed per Sim by
Lane
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▪ No significant influence of overtaking distance/risk assessment

▪ Underestimation and higher risk assessment don‘t cancel each other out



NEXT STEPS
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Followup Studies

▪ SPoRe2 – Sim Study

▪ Acoustics

▪ Display resolution

▪ Object density

▪ Geometrical field of view

▪ Marking width
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▪ SPoRe3 – Real Test Track

▪ Risk assessment

▪ Distance estimations

▪ Marking width



Thanks for your

Attention!
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Scenarios
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Pedestrian Bike Car

Grass Verge

Solid Line

Concrete Barrier


