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automotive energy Railway Environment aeronautic

Materials Product Process X X X X X
Light Alloys X X X X X

Acoustics y Vi X X X X X

X - X - X

Passive Safety X - X - X

Road infrastructure saf(ﬂ X - X - X
Accidentology X - X - X

Energy and envirorrm X X X X X
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1. INTRODUCTION

2. EXPERIMENTAL VEHICLE AND NUMERICAL MODEL

3. DYC SYSTEM Logicdescriptiorandcomponents
a. Referencévodel
b. StateEstimation
c. ABSandTCSsystems
d. DYC algorithm

4. FUTUREACTIVITIES
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N
Remarkable advantages of
[~ IN-WHEEL TRACTION
systems:
V  Motor torque generation quick and accurate

V  Motor torque can be precisely known

V Easily installed

N/
Simple control strategies based on ermann ratio

Technological demonstrator

Direct Yaw Moment Control
= D= (DYC) with 4 in-wheel electric
CONTROLLERS motors
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Control Loop

Vehicle (Control loop)

Actuators for traction or braking Reference
. . . > Model
Monitored/Estimated motion parameters
l l Estimators

Driver demand Vehicle response V,\jg('jc;f Long. Velociyy, (== DYC Controller |

Specified motion Actual motion side sli amgree 1
l { g ABS - TCS
. .- Tire forces
|| Control deviation “ N | }_ Controllers
Electric motors

:

Controller for calculating control
parameters

EXPERIMENTAL SIMULATION
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” Current ” Increment

Only N
\ Braking
Only
Braking
N

2D planar view

Only
Traction

O

COMBINATIONS |

Electronic Stability
Program (ESP)

‘ “ DYC with 4 in-wheel Electric Motors ”
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Co-simulation MSC-ADAMS/Car & Matlab/Simulink

SIMULATION @ PRESENT

Development of in-
wheel motor
technology

Courtesy of Michelin

motor

EXPERIMENTAL @ FUTURE

CIDAUT Experimental
Demonstrator 4 in-wheel
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