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Intelligent Mechatronics Systems  

Robot swarms 

Car-to-car communication 

Railcabs 

Home network systems 

Software/ 

Control 

Electronic Mechanics 
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ƴRailcab shuttles are autonomous 

train systems 

ƴTransport goods or people 

ƴForm convoys to save energy 

ƴSafety Critical System 

ƴHard real-time requirements 

 

Example for Intelligent Mechatronics Systems 1/2 

Source: 

ñNeue Bahntechnik Paderbornò 

http://www.railcab.de/ 
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Example for Intelligent Mechatronics Systems 2/2 

ÁVery complex coordination 

ÁMessage passing 

ÁLooses type of coupling 

ÁState Machines define the 

communication protocol 

ÁMessage pools provide an 

asynchronous communication  

ÁSender has not to wait for 

the receiver 

Á Railcabs can dynamically form convoys 

Á Coordination by wireless connection 
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Physics/ Equations 

Software/ 
Communication 

Design Method for Intelligent Mechatronics 

Modeling in 
ModelicaML 

Generate Modelica 
Code 

Simulate with 
Simulation Engine 

Physics/ Equations 

Software/ 
Communication 

Physics/ Equations 

Software/ 
Communication 
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ModelicaML 

ƴModelicaML 

ÁCombination of UML and Modelica 

Á Tight integration in mechatronic design 

ÁClose collaboration between different domain experts 

ÁGraphical Modeling of behavior by state machines 

ÅAppropriate modeling formalism 

ÅDescribe discrete behavior of a system 

 

ƴContribution of this Paper 

Á Extension of ModelicaML state machines with messages and 

message pools 

ÅDefinition of syntax and semantics 

Á Automatic transformation of ModelicaML state machines with 

messages to Modelica 
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7 

Modelica code generation from 

ModelicaML state machines 

extended by asynchronous 

communication 

1 Introduction 

2 State Machine with Messages 

3 Transformation to Modelica Code 

4 Related Work 

5 Conclusion 


