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• Great research interest in recent years

• Subject of many simulation studies with agent-based 

models being especially suited for a realistic representation 

of microscopic interactions

• In MATSim, these simulations are usually carried out with the 

help of the DRT (demand responsive transport) extension

• While the amount of simultaneously active vehicles can be 

adjusted by individual vehicle service times, many (if not 

most) studies assumed a fully autonomous robotaxi fleet 

so far
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Simple SCOPUS search of ‘ride pooling‘, ‘ride hailing‘ 

and ‘shared rides‘. Results 1970-2020
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 Operational challenges that come with

manual drivers still apply for such 

systems at least in the next decade
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• The central logic of the shifts/breaks extension

• (for the connaisseurs: is basically a DrtOptimizer implementation)

• Is called every time step and handles scheduling, starting and ending shifts/breaks

• Only vehicles with an active shift may accept and serve passenger requests

• Only vehicles with an active shift may be rebalanced

• Accepted rides have to comply with shift and break durations/locations

Shift Dispatcher
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Exemplary Time Axis
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Shift Input
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Operational Facilities Input
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• Realistic test scenario for the city of Hamburg

• Demand and shift data randomly sampled from four subsequent Mondays of MOIA operations

• Realistic travel times obtained by TomTom data matched to MATSim network

• Three hubs and two in-field operational facilities

Test Scenario
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Example

traces of a 

vehicle

serving shifts
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Analysis Plots

Shift and Break Histogram
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Analysis Plots

Operation facility occupancy
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Analysis Plots

Break end time validation
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Occupancy plots (with electric fleet and rebalancing, after 5 iterations)
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Simulation outcomes
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Simulation outcomes

21Nico Kühnel (TUM) | MATSim User Meeting 2021



• Depending on shift plans and driver availability, todays operational challenges may lower the volume of

served rides considerably when compared to an autonomous service

• However, introduction of shifts and breaks does not seem to lower the efficency of vehicles

• Work in progress, actively programmed against latest MATSim snaptshots

• Also integrated with an AMODEUS extension for MATSim

• If desired, MOIA explicitly allows transfer of code to open source community in near future

• A brief summary report of the presented extension can be found here: 

https://doi.org/10.13140/RG.2.2.25932.74888

Conclusion // Outlook
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Questions and Feedback

Contact:

nico.kuehnel@tum.de

https://github.com/nkuehnel 

23Nico Kühnel (TUM) | MATSim User Meeting 2021


