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EMOTION
DRIVER IMPRESSION
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Lap Performance Driving Comfort
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VEHICLE MOTION CONTROL
STATUS QUO ïEFFECT CHAIN

Vehicle Motion

Driver Input Vehicle Actuation

steer

brake

accelerate

Driver decision
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VEHICLE MOTION CONTROL
WHY VMC ï VEHICLE CONFIGURATION

Central 
Computing 
Architecture

X-By Wire Drive 
System

AD and Remote 
Control
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VEHICLE MOTION CONTROL
VMC WITH DRIVER IN THE LOOP

Driver Input Vehicle ActuationProcessing
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body control

brake

Vehicle Motion
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VMC decision
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3D Motion 

Control

Control 

Allocation



© 2024 EDAG Group. All rights reserved. 7EDAG Group     Author: Jonas Grötzinger     Version: 1.0     Release: 01     Scope: Vehicle Motion     internal

VEHICLE MOTION CONTROL
DEVELOPMENT PROCESS
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VEHICLE MODEL
GOING VIRTUAL

Objective

Subjective

Suspension System update

Ride & Handling accuracy 

update for VMC use case
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VEHICLE MOTION CONTROL
GOING VIRTUAL - DAMPER MODEL

Industrie Standard: Force -velocity curve High -fidelity, AI -driven damper model

Missing Frequency / acceleration dependency

Inaccurate overall frequency bandwidth

2A

0A

╕

●

●

Low -Level -Control 

Gas-Pressure -Force

Friction -Force

Continuous frequency 

bandwidth

Enhances vertical dynamic use cases
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VEHICLE MOTION CONTROL
GOING VIRTUAL - DAMPER MODEL
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VEHICLE MODEL
GOING VIRTUAL - ACTUATOR INTEGRATION

EDAG SuSy

RealDynamics

Controllability

Roll Stabilization  System

Damping  System

Spring System

Modular Å Realistic Å Realtime Å Tunable  

Suspension System Cosimulation Framework
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VEHICLE MOTION CONTROL
CONTROL STRATEGY

Vehicle DNA 
Generator

3D LQR 
Controller

Control Allocation
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VEHICLE MOTION CONTROL
ARCHITECTURE

Vehicle Motion Controller

3D Control

Vehicle State Estimator

Control Allocation
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VEHICLE MOTION CONTROL
PERFORMANCE SIMULATION RESULTS

VEHICLE 
PERFORMANCE 
SIMULATION

VEHICLE: LUCID AIR

MANOEUVRE: ISO DOUBLE 
LANECHANGE

No counter steer

Improved roll 

damping

Improved yaw 

damping

Faster vehicle

Better agility

Higher vehicle 

stability
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VEHICLE MOTION CONTROL
DIL PERFORMANCE SIMULATION

VMC off

underdamped vehicle Body movement 

high amount of counter steer

Stable and well damped vehicle movement

Easy to control for the driver

VMC on


