
This paper proposes a generic communication system, 
which is controlled by a formalized process model. This system 
architecture is instantiated for the public transport domain. The 
operation of this system combines a distributed work-flow model 
(Business Process Modell and Notation, BPMN) with open 
communication standards incorporating real time communication 
(RTC) characteristics as provided by e.g. LTE mobile IP networks. 
The performed formalization meets the requirements of a typical 
scenario in public transport: connection protection. The participants 
involved are represented by the control center, along with the mobile 
and distributed users: drivers and passengers. Formalization with 
BPMN allows the modelling and understanding of the various 
interactions and communications between the different agents. For 
public transport operators the approach set out in this paper leads to 
a considerable economic advantage. Passengers benefit from 
improved customer experience in seamless travel across different 
modes of transportation.
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A. Means of Description 

1) Benefits of Formalization 

Explanatory function

benefits of 
available analytics

Disambiguation

2) Advantages of Business Process Model and Notation 

availability of 
process definition tools

expressiveness

3) Notational Elements of BPMN 

Pools:

Tasks:
Send tasks

Exclusive gateways:

Events:

Receive events
Timer events

Signal events

B. Process Definition Tool 

 Process modelling environment

Runtime environment

C. Engineering Method 



Initial requirements analysis for prototype

Development of initial prototype

Prototype review:

Prototype revision and enhancement of the prototype

A. Participants in the Process Model 

- Participants 1 and 2

- Participants 3 and 4

- Participant 5

- Participants 6 and 7

B. Message Types in the Process Model 

Real-time update

Decision

Trip planning

C. Submodel 1: Interaction between ITIS and Passenger 



D. Submodel 2: Interaction between ITIS and Passenger E. Submodel 3: Decisionmaking  

Real-time restrictions

Interoperability restrictions

High variability restrictions

Secure data transmission

A. Open vs. proprietary standards 



B. Communication System Architecture 
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