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Background

Research Context

- Automated on-demand ride pooling (AODRP) efficient and safe
transportation in the future!2

* Flexible stops with virtual stop-grid as centerpiece for flexibility and
convenience34

* Flexible stops already in use with urban demand responsive transportation
service

Virtual stops for AODRP

 No real-world cues for seamless identification and orientation

« Users focused on device may pose a safety risk in traffic environment

» Uncertainty of situation asks for clear and efficient information
representation
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Aim

Introducing a new concept

Virtual Ride Access Points (VRAP)

. . -
* Virtual infrastructure =r

Shared
Automated Vehicle

* Means of Augmented reality

» safe navigation and orientation in
urban environment

Mobility Provider
A

App

« decrease uncertainty

« quick identification of the pick-up
location and shuttle

Research objective

- VRAP HMI-Prototype development
2 High degree of pragmatic quality
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Method

Research Design

» real life exposure study at DLR Campus in
Braunschweig

» Navigation via VRAP HMI-prototype
« Participants not familiar with DLR Campus

» route to pick-up location (approx. 70m) through
building and around small corners

Tasks

* |nitial orientation

 Efficient navigation within given time frame

Dependent Variables

« Evaluation of prototype

User Experience Questionnaire
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Method

Smartphone interface AR-information elements

of the VRAP-HMI prototype

Destination of pick-up location

* Flag pole on the ground

« German stop sign (VZ 224 StVO)

* Round shaped waiting area

« Shows user where to wait for shuttle

Pathway
» Footstep icons on the ground
« Shows user the route to walk

Orientation

« Arrow overlay

» Points towards next Footstep

* Rotates and changes color to red
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Results

Participants

N = 23 (61% male)
Young Adults (Age: M =24.17; SD = 2.70)

96% with smartphone navigation experience
(Google Maps)

68% at least monthly use of smartphone navigation
52% experienced Augmented Reality before
78% have never been to the DLR Campus before

Average technology affinity (M = 2.92; SD = 0.79)
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User Experience Questionnaire

g Hedonic quality (M = 1.06; SD = 0.38)

B Pragmatic quality (M = 1.87; SD = 0.41)
Attractiveness (M = 1.55; SD = 0.87)

Novelty
Stimulation

Dependability

Efficiency

Perspicuity
Attractiveness

-2 -1

Mean values with 95% confidence interval

Participants’ mean ratings of the UEQ scales
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Conclusion

* Results indicate the need for intuitive and efficient information supply
* High pragmatic quality of Prototype - reduced uncertainty in scenario
« Use of AR-interfaces can lead to a safe and joyful experience before boarding the automated shuttle

* highly supportive interface but participants were very focused on smartphone screen
* New experience / interresting interface?
» Participants to reliant on AR-interface?

* Further AR-interface development required

* AR experiences will be researched in the context of DRT in future design iterations
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www.ictct.net

Fabian Hub M. Sc. German Aerospace Center
(DLR)

Human-Machine Interaction Institute of
Transportation Systems

Rutherfordstralle 2
12489 Berlin
Germany

Phone +49 3067055679

Mail fabian.hub@dlir.de
Internet www.DLR.de/ts

23 November 2021



References

1. Martinez, L.M., Viegas, J.M.: Assessing the impacts of deploying a shared self-driving urban mobility system: An
agent-based model applied to the city of Lisbon, Portugal. International Journal of Transportation Science and
Technology 6(1), 13-27 (2017). doi: 10.1016/}.ijtst.2017.05.005

2. Herminghaus, S.: Mean field theory of demand responsive ride pooling systems. Trans-portation Research Part A:
Policy and Practice 119, 15-28 (2019). doi: 10.1016/j.tra.2018.10.028

3. Engelhardt, R.; Dandl, F.; Bogenberger, K. Speed-up Heuristic for an On-Demand Ride-Pooling Algorithm, 2020.
Available online: http://arxiv.org/pdf/2007.14877v1.

4. Zwick, F.; Axhausen, K.W. Impact of Service Design on Urban Ridepooling Systems. In 2020 IEEE 23rd
International Conference on Intelligent Transportation Systems (ITSC). 2020 IEEE 23rd International Conference on
Intelligent Transportation Systems (ITSC), Rhodes, Greece, 20-23 Sep. 2020; IEEE, 2020 - 2020; pp 1-6, ISBN 978-
1-7281-4149-7.

www.ictct.net 23 November 2021

| 9



