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Introduction (1)
Virtual stops

Virtual stops (1) are fixed locations on 
the road where mobility service (2) 
passengers (3) can use on-demand 
vehicles (4) (e.g. a shuttle bus). 

Our research contribution:

▪ Research and investigation of the 
requirements for these stops from the 
perspective of the vehicles and the 
users.

▪ Research and development of some 
prototype mobility solutions in the 
context of virtual stops 
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Introduction (2)
Example of virtual stops

Bus stop
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Parking bayOn-Street parking

▪ In principle, any safe and feasible location in the road network can be defined as a “virtual” or 

“unconventional” stop

▪ The possible location for a virtual stop can also be mapped to the “physical” existing stop, for 

example, a “conventional” bus stop

▪ The virtual stop can also be viewed as a special form of parking space.

Categories of virtual stops (VS)
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Introduction (3)
Virtual stops and related mobility solutions
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Criteria for the placement or selection of virtual stops

▪ Criteria for placement on the road

▪ Research questions

▪ Which general criteria does a stop have 

to meet in order to act as a virtual stop 

on the road?

▪ Which specific criteria should a stop 

meet in order to fulfil the needs of 

different user groups and stakeholders?
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▪ Criteria for selection for mobile solutions

▪ Research questions

▪ What criteria must a virtual stop fulfil in order 

to meet the specific requirements of different 

users or vehicles?

▪ Which virtual stops can be used at the service 

time?

▪ What criteria make the virtual stops 

comparable so that the optimal one can be 

selected?
Criteria categories:

(1) Barrier-free (2) Safety (3) Accessibility (5) Findability

(6) Cost (7) Privacy (8) Coverage (9) Impact on the traffic flow

(4) Comfort



Criteria for the placement or selection of virtual stops (1)
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Criteria for the placement or selection of virtual stops (2)
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Criteria for the placement or selection of virtual stops (3)
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Criteria for the placement or selection of virtual stops (4)
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Mobility solutions in context of virtual stops
Demand Responsive Transport (DRT)

▪ Use case scenario: DRT using virtual stop (VS)

▪ End user books the trip von A to B using the Keep Moving mobile App

▪ The disposition system (DS) as backend or cloud service provides the route, the start, 

destination VS and the corresponding scheduled shuttle and time

▪ The user walks to the pickup point (start VS)

▪ The connected automated (CA) shuttle drives from the depot to the  start VS (A) picks 

up the user, drives to the destination VS (B), drops up the user and drives back to the 

depot.
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User/vehicle requirements for the selection of VS 

(pickup &drop-up) are relevant

Assignment & management of VS

User recognition of VS and CA Shuttle using AR mobile 

App at the pick-up location

Occupancy detection of VS  → free / occupied

Selection Criteria →

DRT & related sub use cases



Mobility solutions in context of virtual stops
Implementation

▪ Mobility solutions / Use case scenarios (1)

▪ System architecture (2)

▪ Actors and stakeholders (3)
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Mobility solutions in context of virtual stops
Implementation
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The user books the on-demand

mobiliy trip using VS from A to B 

via KeepMoving app

Assigment of VS to the

single CA Shuttle and 

management → TMC

The user recognition of VS 

and CA Shuttle using AR 

mobile app at pickup location

1



Mobility solutions in context of virtual stops
Implementation
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keepmoving.dlr.de

KeepMoving App KeepMoving On-Demand Dashboard



Conclusion and Outlook

▪ The concepts for new virtual stops as an integral part of the roadside infrastructure 
for future mobility solutions are presented in this contribution

▪ The paper gives the answer to these questions: which criteria does a public 
transport bus stop, on-street parking or parking bay have to meet so that it 
can act as a virtual stop or chosen by the end user like on-demand 
passenger of demand responsive transport?

▪ This paper illustrates also the most significant mobility uses cases where virtual 
stops are involved, such as demand responsive transport (DRT), automatic 
identification and occupancy status detection, automatic recognition using 
augmented reality for on-demand service users and management through effective 
assignment to the on-demand autonomous vehicle

▪ In the next step, the criteria for the placement and selection of virtual stops 
presented in this contribution will be evaluated in detail and the results according to 
the end user and vehicle expectation will be part of the next publication

▪ The contribution presented in this paper describes the activities of the German 
mobility research project KoKoVi, founded by the German Federal Ministry for 
Digital and Transport
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Thank you for your attention … 
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