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 (presented on REM Stockholm) 
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Tilting Threewheeler Project Moragette 

Project in 2006  
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Items of improvement: 

•decentral wiring / plug systems 

•electric tilting actuator 

•no paint 

•lead acid batteries 

 

•Socus X-Max  Microcontroller 

 with  integer arithmetic 
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dSpace MicroAutoBox 

1401/1501 
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• 300 MHz CPU    30 % load 

•  8 MB Ram 

• 16 MB Flash RAM 

• 16 analogue Input 0…5V 

•   8 analogue Output 0…4.5V 
• 26 digital Input/Output  16 Bit  

•Software Simulink and Control Desk 
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•  MPC565 Microcontroller supporting MicroAutoBox 

•  Signal Conditioning Modules 

•  programmable Digital Inputs 

•  Sensor Supply 

•  Software ConfigurationDesk 

dSpace RapidPro 

System 

Processor Unit 

Foundation in 

2009 
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New Wiring and Battery 

System 

24V 16Ah LIPO 

58V 16Ah LIPO 

Micro Auto Box 

RapidPro 

New Central Wiring 

Motor Controller 

Algorithms for Front Wheel 

Steering 

7 

Overview of all Simulink Structures: 

• Steering Wheel Control  

     with Variable Gear Ratio 

• Basic Ackermann Relation  

   including Cornering Forces  

   and Wheel Load 

• Tilting Angle Calculation & Control 

• Control of Initial Condition 

• Error Control 

• Speed Sensing 

• Redundancy of Sensors 

• Power Supply Monitoring 
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Algorithms for Front Wheel 

Steering 

Steer by Wire: 

•Steering Wheel Simulator 

•Independent Steering Actuators 
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Algorithms for Front Wheel 

Steering 

Steer by Wire: 

•Speed Dependent Steering Ratio 

•Fast Control Loops 

 

agile         -             sensitive 
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Multi Body System 

Modelling 

Experimental Control Panel with Animation and Interaction 
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Multi Body System 

Modelling 

MBS Modelling with CAMeL-View 

• Mechatronic Systems 

• Virtual Testing 

• Controller Design 

• Mechanics, Algorithms,  Electrical and    

 Hydraulic Behavior 

• Car Model:  

                   19 Bodies (frame, axle, wheels,..) 

                   22 Joints  

                   10 Actuators (spring, motor,..) 
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Multi Body System 

Modelling 
Cornering Experiment 

with Tilting (a)         

 

 

 

without Tilting (b) 
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Further Research Activities 
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• Change to E-Drive Unit 

• Optimize Mechanical Parts 

• Optimize Motor Control 

• Do without Hydraulics 
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Thank You For 

Your Attention 
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