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Dual Nature Character
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Dual Nature Character

Exceptional levels of ride comfort with 
excellent and poised body control .

Exceptional levels of ride comfort with 
an engaging sporty character .

Classic Passive 
Mechanical 

System

Mechatronic 
System 
Solution

Conflicting 
Suspension 

Requirements
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Continuously Variable Damping
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Continuously Variable Damping

CVD Controller
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Vehicle Dynamics Ride Models in 
SIMPACK
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Ride Models in SIMPACK

High-Fidelity 
Ride Analysis 
Models

Automotive Database

SIMPACK

Objective Test
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CVD in SIMPACK using MatSIM
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CVD in SIMPACK

Requirement to model CVD in high-fidelity ride simulation models.

Develop capability to assess 
control system effect on full 
vehicle ride performance.
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Simulink to SIMPACK: MatSIM

Real Time 
Workshop

[MatSIM TLC]
Simulink Model

SIMPACK
MatSIM Analysis

1) Inputs and 
Outputs Defined.

2) Access to System 
Parameters Defined.

3) Model Setup.

Input:
Vehicle/Model 
Sensors

Output:
Damper Current 
Demand [amp] Compiled Model Output: 

Current Demand [amps]

Vehicle 
Parameters

Control System 
Tuneable 
Parameters
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Damper Force: Actuation

Fully Soft 
[1.5Amps]

Fully Firm 
[0Amps]

CVD Damper Force Output = f(Damper Velocity, Current Demand)

Form of 3d map is dependent on 
damper hardware calibration.

System latency modelled within 
compiled system model.



13

Implementation in SIMPACK

Vehicle Model 
Sensor 
Feedback

Current Output [amps]

Actuation
Force Element

Current to Force 
Transfer Function

Force Output [N]

Key:
Software and Hardware
Calibrations Independent 
of Compiled Controller.

MatSIM 
Controller Definition



14

Active Simulations
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CVD Simulation in SIMPACK

Active Ride Simulation Over 
Primary Ride Surface

Front Left CVD 
Damper Function
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CVD Simulation Analysis

FL

FR

RL

RR

CVD

Passive
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CVD Simulation Analysis
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Conclusions
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Conclusions

• Additional Analysis Capability:

> High Fidelity “Active” Simulations

> Hardware and Software Calibration Assessment

> Virtual Prototyping

• Agreeable Control System Code Export and Integration Process

• Good Simulation Times

• Financial and Environmental Benefits:

> Reduced Reliance on Prototype Vehicle Development

• Improved Vehicle Performance:

> Customer Satisfaction

> Competiveness
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Thank you for listening.
Any Questions?


