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Presentation: Stability envelopes for 

autonomous drivetrain induced braking 

functions, Jolle Ijkema, Scania 
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Presentation: Front seat 

Passenger experience of ride comfort 

in passenger cars, Xiaojuan Wang, CEVT & 

Chalmers 
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IN COOPERATION WITH:

Why should a vehicle have Active Rear Steering?

1. It improves maneuverability

✓ A tighter turning radius and a higher yaw-rate 
gain are achieved at low velocity.

2. It improves stability

✓ The damping of the vehicle is increased, thus
reducing the overshoot at high velocity.

✓ The side-slip angle can be kept close to zero.

3. It improves reactivity

✓ Lag between yaw-rate and lateral 
acceleration is reduced.

How should the rear wheels be steered?

A feedforward approach.

The simplest way An alternative possibility

Our tools

An interactive Graphical User Interface A MultiBody Simulation model

Gabriele Bertoli Matteo Rossi

WHO WE ARE:

The rear steer angle is function of front steer
angle and longitudinal velocity.

Better maneuverability, stability and agility are
already achieved by such a simple control logic.

For instance, the rear steer angle can be set to
minimise the side-slip angle.

The rear steer angle can also be function of the steering
frequency.
A desirable vehicle response can be defined as reference; for
instance, the one of a vehicle with its wheelbase increasing with
velocity.
Working with the transfer functions, the rear steer angle can be
set to make the vehicle follow the desired reference. It turns out
that the rear steer angle depends on the steering frequency too.
Such a result implies that for high-frequency inputs at the
steering wheel the rear wheels will steer more.
The disadvantage of this possibility, still under investigation, is
that the response of the vehicle becomes less linear and less
predictable.

On the one hand, a GUI has been designed
for a more efficient evaluation of Active Rear
Steering (ARS) effects.

Simple to use and easy to understand, this
tool allows the interactive comparison of
transfer functions and step responses of a
vehicle with and wihout ARS.

The GUI is based on a single track model
with linear and non-linear tyres. It allows to
analyse the yaw-rate, side-slip and lateral
acceleration in both frequency and time
domain.

On the other hand, an MBS model has been
developed from scratch.

Extremely detailed, plenty of data needed
and more complex to implement, but
the model can capture information
unavailable from a bicycle model,
such as internal forces and

compliance.
Furthermore, this model
allows to easily implement a control
logic in Simulink and carry out co-simulations.

In the model, bodies are rigid, connected
through complliant bushings and it adopts
MF-tyres.
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