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Gut informiert unterwegs 
mit Rollstuhl, Kinderwagen 
und schwerem Gepäck - 
dank Opendata.
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V2G4CarSharing: Mobility-Aware V2G Optimization for 
Car-Sharing

• Goal: evaluate and optimize the potential 
benefits of integrating V2G with car-sharing

- How to optimize the charging/discharging 
schedules of shared EVs given the flexibility of 
bookings? 

- How does the future penetration rate of 
shared EVs influence the feasibility and 
benefits of coupling V2G with car-sharing? 

- How can a dynamic pricing strategy help with 
the integration?
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Image credit: https://www.mobility.ch/en/sustainability/e-mobility



Potential Benefits Given Future Mobility Bookings – 
Simulate Future Scenarios
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Generate Future Synthetic Car-Sharing Bookings:

Design Future Car-Sharing Service Scenarios:

• Scenario 1: Slow growth - User-centered (×1.15): 
115k U, 3500 V, 1750 S

• Scenario 2: Intermediate growth - User-centered (×1.5): 
150k U, 4500 V, 1750 S

• Scenario 3: Fast growth - User-centered (×2.5): 
250k U, 7500 V, 1750 S

• Scenario 4: Fast growth - Restrictive: 
250k U, 5000 V, 1750 S

• Scenario 5: Fast growth - V2G-affine: 
250k U, 10000 V, 1750 S

• Scenario 6: Fast growth - Expand: 
250k U, 7500 V, 3000 S

Wiedemann, N., Xin, Y., Medici, V., Nespoli, L., Suel, E. and Raubal, M., 2023. Vehicle-to-grid for car 
sharing--A simulation study for 2030. arXiv preprint arXiv:2311.07349.
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Potential Benefits Given Future Mobility Bookings – 
Monetary Savings

Figure: Monetary savings for DSO and fleet owner involved in V2G.

Nespoli, L., Wiedemann, N., Suel, E., Xin, Y., Raubal, M. and Medici, V., 2023. National-scale bi-directional EV 
fleet control for ancillary service provision. Energy Informatics, 6(1):40. 



Interpretable and Robust Machine Learning for Mobility Analysis

• Goal: Using causal inference to improve the 
interpretability and robustness of machine 
learning models for mobility analysis

• Interpretability:
- Interpret the impact of data representation
- Identify important features

• Robustness:
- Characterize confidence of model prediction
- Robustness to geometric change
- Robustness to spatiotemporal domain shifts
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Xin, Y., Tagasovska, N., Perez-Cruz, F., & Raubal, M. (2022, November). Vision paper: 
causal inference for interpretable and robust machine learning in mobility analysis. 
In Proceedings of the 30th International Conference on Advances in Geographic Information 
Systems (pp. 1-4).



Mobility Prediction Beyond Accuracy – Robustness
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Xin, Y., Hong, Y., Dirmeier, S., Perez-Cruz, F. and Raubal, M., 2023, June. Evaluating the Robustness of Deep Learning 
Models for Mobility Prediction Through Causal Interventions. In Center for Sustainable Future Mobility: Symposium 2023.



Case Studies of the Robustness Framework
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Traffic Forecasting (aggregated mobility):

Synthetic data are generated using the CTM 
macroscopic traffic simulator.

1) The intervention on speed has minor or no 
impacts on the prediction accuracy. 

2) Prediction accuracy drops when intervening 
the flow arrival rate and off-flow, and the 
extent aligns with the strength of the 
intervention.

Next Location Prediction (individual mobility):

Synthetic data are generated using the density-EPR 
and individual preferential transition mechanistic 
simulators.

1) Prediction performance variations align with 
the strength of the intervention.

2) Interventions on individual location 
preferences have more significant impacts than 
the overall population-level location 
attractiveness.

Hong, Y., Xin, Y., Dirmeier, S., Perez-Cruz, F. and Raubal, M., 2023. Revealing behavioral impact on mobility 
prediction networks through causal interventions. arXiv preprint arXiv:2311.11749.



MIE Lab Team

Institute of Cartography and Geoinformation, D-BAUG 8

Prof. Dr. Martin Raubal

Lab and Group Leader

Henry Martin

Doctoral Student

Ye Hong

Doctoral Student

Dr. Yanan Xin

Lab Leader and Postdoc

Nishant Kumar

Doctoral Student at 
Singapore-ETH Centre 

Yatao Zhang

Doctoral Student at 
Singapore-ETH Centre 

Nina Wiedemann

Doctoral Student

Ayda Grisiute

Doctoral Student



Thank you!

Dr. Yanan Xin 
yanxin@ethz.ch
ETH Zurich
Mobility Information Engineering Lab
Institute of Cartography and Geoinformation
HIL G 37.1
Stefano-Franscini-Platz 5
8093 Zürich, Switzerland

http://mie-lab.ethz.ch/
https://gis.ethz.ch/
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Neue Technologie = neue Möglichkeiten = neue Bedürfnisse
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Bestmögliche ÖV-App im Moment. 
Ein Gibbon-Affe mit drei Gin-Tonic 

intus könnte sie bedienen…



2023 © FAIRTIQ Ltd, Bern, Switzerland

9

Ex
po

ne
nt

ie
lle

s 
W

ac
hs

tu
m

Total: > 120m Fahrten

Anzahl Fahrten mit FAIRTIQ (Ø/Tag)
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Von Lokalisierungsdaten zu Reisedaten
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● Detaillierte Infos über Route, 
Umstiege, Quelle-Ziel, usw.

● Tagesaktuell

Daten
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Anschlussoptimierung - lohnt sich eine 
Warteregel?
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Linie 127



2023 © FAIRTIQ Ltd, Bern, Switzerland Insgesamte AT-Reisende (letzte 12 Monate)

Häufigste Umstiege - von Linien an Hst. Aarburg-Oftringen mit Ziellinie Bus 127 
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Verteilung der Wartezeiten von S29 (Aus Sursee/Zofingen) Richtung Bus 127

Verteilung der Wartezeiten  aus Olten Richtung Bus 127
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Neue Technologie = neue Möglichkeiten = neue Bedürfnisse
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Danke!



MULTIMODALE ROUTENPLANUNG UND VERTRIEBSINTEGRATION
DINAcon, Nov 28th, 2022

Dr Jochen Mundinger 
Founder & CEO

mundinger@routerank.com

https://business.routerank.com

routeRANK Ltd, EPFL Innovation Park, CH-1015 Lausanne

mailto:mundinger@routerank.com
https://business.routerank.com/


About routeRANK

Ø Mobility platform
Ø Door-to-door, multimodal (intermodal), multicriteria

Ø Different SaaS products based on common technology platform
Ø B2B2C, in particular white label mobility portals (e.g. MSPs)
Ø B2BCorporate, in particular corporate mobility portals

Ø Distribution in two ways
Ø Products based on open data (business)
Ø Tickets within them (bookings)



What we use

Ø Open data
Ø Key

Ø Open source
Ø Important

Ø Open service
Ø Standard vs. with personalization?



What is next in Switzerland

Ø Good open data platforms (public transport, shared mobility, road)

Ø Mostly solved
Ø Integration in product distribution (business)
Ø Integration in ticket distribution within them (bookings)

Ø Our wish list
Ø Improve reliability of existing data (e.g. internal quality checks)
Ø Extend formats (e.g. HRDF/GTFS-RT vs. VDV > Siri/NeTEx)
Ø Extend scope (e.g. polylines)



Solutions for
Transport Companies

Wie kann nachhaltige Digitalisierung

in der Kundeninformation erfolgen?



Digitale Nachhaltigkeit in der Fahrgastinfo
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Information Screens

Interactive Screens

Audio

Master-Data Routing Micromobility Infotainment

Nova/Tickets PaymentText to SpeachDisruptions

Input Management

Channel Management

» Smart Mobility » Smart Flows

Customer Examples

CMS/Data Hub
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Smarte Nachhaltigkeit 

Dimm-/Schlummermodus Viertelstunde nach erster/letzter Fahrt



Simplify Mobility. Simplify Everything.
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