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VINNOVA

Introduction

ultiple Event Accidents (MEAS)
Approx. 1/4 of all car accidents
man injury levels higher than in single-event accic
nave severer injuries in subsequent impact

ehicles an
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WVINNOVA

Introduction

lectronic Stability Control (ESC)

ffective for following driver’s intended yaw rate, assu
iver is correct

ing impact, sensor saturated, ESC deactivatec

designed for stabilizing violent spinnir
otions
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VINNOVA

Introduction

20st Impact Braking (PIB)

New to market: Bosch SCM, VW GolfMK7/Audi Multi
ollision Brake, BMW iBrake®

gered by airbag deploy signals
00p max brake request with closed-loog
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Research Question

en driver and vehicle are disturbed by sudde
cts, how can the post impact vehicle moti
function be designed, in order to avoi
e secondary events in MEAS?
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VINNOVA

Vision

A new vehicle dynamics control function: Post Imp
ability Control (PISC)

jering: sensor signals for passive safety s
nags
iIndividual wheel brakes, front
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1st Impact Characteristics

[kNs]
90 40 90 40 og 40 op 40
120 60 1207 ~-60 12077 60 1207 60
15 i sy L ey i e 1 LY ee

150,

' 0 [deg]

210 130

SVEA - Vehicle Dynamics Seminar 2013

Date: 5/15/2013
Page 9



PERS VINNOVA

OF TECHNOLOGY

Post 1st Impact Quantitie
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CHALMERS

Acclident Analysis

® Database: Germany In-depth Accident Study
(GIDAYS)

— 14600 passenger cars motion reconstructed

— 25.3% of 14600 cars in GIDAS involved in MEASs

— 7.3% are PISC-relevant cars which have potential to gain
benefits from PISC, e.g. where detection and actuation is
possible

— Reduction of kinetic energy and lateral displacement is
beneficial for most cases.
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dtimized Path Lateral Control - exampl
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timal Strategy to Minimi

L ateral Deviation
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Yaw Moment Control
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Controller vs. Optimization:
4 X brakes and 1 X steering
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MERS

Minimize both lateral and
longitudinal displacements

sin(80°) - X(tr) + cos(80°) - Y(t;), where J(tr) =
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Function Verification
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Improve controller design

 High CG vehicle
ntrol arbitration with RSC)
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CHALMERS

UNIVERSITY OF

Improve controller design

 Reference path depends on
fixed or moving objects
(scenario identification & multi-
objective criteria)
e.g. 1st impact occurs at or
near a curved road

Williams Cosworth
Forme/c

o L
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CHALMERS

Improve controller design

e Driver interaction
(analyze the driver actions
and vehicle kinematics, to

decide if disengage PISC
or not)




CHALMERS o

UNIVERSITY OF TECHNOLOGY

Improve controller design

« Sensors and actuators failures,
e.g. blown tyres after 1st impact

(internal system fault detection,

identification and compensation)
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