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4 Wheel Steering Control Strategy
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Vehicle Side Slip Angle ββββ
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 Smaller Wheel Base at low velocity

4 Wheel Steering Control Strategy
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 Larger Wheel Base at high velocity

4 Wheel Steering Control Strategy
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4 Wheel Steering Control Strategy

β

Minimize the vehicle side slip angle β

Side Slip Angle
estimation

Side Slip Angle
control
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MATRIXx
Control algorithm

MATRIXx
Control algorithm

ADAMS
Full Vehicle Model

ADAMS
Full Vehicle Model

C-Code
Control algorithm

C-Code
Control algorithm

FORTRAN-files
VARSUBTIRSUBTIRSUB

Subroutine Template

Interface ADAMS und MATRIXx

discrete time interval

Virtual Prototyping
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Side Slip Angle Observation

- linear tire characteristics
- small angles
- centre of gravity on the street
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Side Slip Angle Observation

A

B

u y

x̂���� x̂

Linear Bicycle Model

uBx̂Ax̂ ⋅+⋅=�

steering angle
yaw velocity

lateral acceleration

yaw velocity
side slip angle
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Side Slip Angle
Observation

Dry Road

ADAMS

Bicycle Model

Double Lane Change Maneuvre
Dry Road
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Side Slip Angle
Observation

Icy Road

ADAMS

Bicycle Model

Double Lane Change Maneuvre
Icy Road
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Linear Observer
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Non-Linear Observer
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Side Slip Angle
Observation

Icy Road

ADAMS

Bicycle Model

Luenberger
Observer

Double Lane Change Maneuvre
Icy Road
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Side Slip Angle
Observation

Dry Road
Wet Road
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Side Slip Angle
Observation

Dry Road
Icy Road

ADAMS

Bicycle Model

Luenberger
Observer

Steady State Cornering
 Dry Road
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Side Slip Angle Control

Bicycle Model Controller
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Side Slip Angle Control

State Space Controller
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Side Slip Angle
Control

Dry Road

Without 4WS

Bicycle Model
Controller

State Space
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Steady State Cornering
Dry Road
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Side Slip Angle
Control

Icy Road

Without 4WS
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Side Slip Angle
Control

Icy Road

Without 4WS

Bicycle Model
Controller

State Space
Controller

Double Lane Change Maneuvre
dry road, icy road
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Outlook

Virtual Prototyping
Measurement

Control 
information C - Code

���� Software Rapid Prototyping
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