)
eIMPACT

Assessing the Impacts of
Intelligent Vehicle Safety Systems

Case study 1
Cost -benefit analysis of vehicle
systems

Dr. Andreas Ludeke
Federal Highway Research Institute

.
o
i)

Information Society
and Media

FERSI Training Seminar on Evaluation, 19 i 21 May, Bern, Andreas Liideke 1



)
WelMPACT

Assessing the Impacts of

Intelligent Vehicle Safety Systems

eIMPACT i
Socio-economic Impact Assessment of Stand-alone

and Co-operative Intelligent Vehicle Safety Systems
(IVSS) in Europe

A 6% Framework Project

A Coordinated by TNO

A Duration: January 2006 to December 2007
A 13 Partner:

Y377 DAIMLERCHRYSLER [FV K&ln

L CENTRO
bast & BOSCH g RICERCHE
Invented for life

&

[N m e
. ovea ' _—
1FH{FIIL' mr:);ifi:T' logisti D = : & (’ ’

—
-_—

(=

2



)
We|MPACT

Assessing the Impacts of

Intelligent Vehicle Safety Systems

elM
A

A
A

PACT: Objectives and key activities

|dentification of the most promising stand-alone and
cooperative IVSS technologies
Development of scenarios for 2010 and 2020

Impact assessment of the IVSS for EU-25
I Road safety impacts: avoided fatalities/ injuries

I Direct traffic efficiency impact: changes in speeds, travel
time gains and headways (A Microsimulation)

I Indirect traffic efficiency impacts: reduced congestion

|dentification of policies to enable the implementation of
IVSS
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Steps of Efficiency Assessment of IVSS in eIMPACT

(1) System selection
& specification

\ 4

(3) System
Penetration rates
2010 & 2020

(2) Accident data

A 4

A 4

(4) Safety Impact Traffic Impact

A
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(5) Cost -Benefit
calculation
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(1) System specification: Some categorization of
vehicle systems (l)

A ADAS (Advanced driver assistant systems)
i Driver comfort
I Road safety
I Road network capacity
A IVSS (Intelligent vehicle safety system) A eIMPACT
I Crash avoidance
I Injury prevention
I Crash worthiness
A Stand-alone vs. cooperative systems

I Cooperative system: exchange of road safety or
_ traffic flow information between vehicles (V2V) or
LS - between vehicle and infrastructure (V21 or 12V) &%
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(1) System specification: Cooperative systems (1)

Vehicle-to-infrastruktur

Traffic “ WLAN (IEEE-Norm 802.11)

management

_ Vehicle-to-vehicle
W= - 4
=] WLAN (IEEE-Norm 802.11) PO
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(1) System specification: Some categorization of
vehicles systems (l1)

A Systems correlation to a crash:
I IVSS cover phases 2to 5 A Safety focus
I Normal driving situation: parking aid, navigation

Active Convenience crash  Passive Safety
Active Safety

Warning / Post-

:qrrpal Assist Crash

rving Phase Phase

Parking Lane ESC, Airbag, eCall

Assist departure  Emergency Braking Seatbelt
: warning,
N2 ==
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(1) Selected Intelligent vehicle safety systems (IVSS)

Electronic Stability Control (ESC)

Full Speed Range ACC (FSR)

.@gency Braking (@

Pre-Crash Protection of Vulnerable Road Users (PCV)
Lane Change Assistant (Warning) (LCA)

Lane Keeping Support (LKS)

NightVisionWarn (NIW)

Driver Drowsiness Monitoring and Warning (DDM)
eCall (A Cooperative system/ V2I)

10. Intersection Safety (INS) (A Cooperative system/ 12V)
11. Wireless Local Danger Warning (A Cooperative system/ V2V)
12. SpeedAlert (SPE) (A Cooperative system/ 12V)
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(1) System specification: Emergency braking

Aim and use case

AReduction of impact speed in case
of immediate danger to increase
passive safety and reduce accident
consequences.

ACollision avoidance and collision
mitigation in longitudinal traffic
(rear-end collisions).

Function (three steps):

1. Optical and acoustical warning, if the approaching could lead
to an accident.

2. Autonomous partial braking, if the distance is reduced further.

3. Autonomous full braking, if an accident appears inevitable.
Input is the distance and the relative speed to a leading
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(2) EU-25 Accident data base

Data requirements for safety impact assessment:
A Where does the IVSS work?

I Type of road : urban, rural, motorway

I Type of vehicle : car, truck
A In which situations does the IVSS work?

I Weather conditions : normal weather (dry), bad weather
(fog or mist, rain, snow, strong wind)

I Lighting conditions : dark (darkness and no street
lights), light (daylight, twilight, darkness and street lights)

A Which accident types are influenced by the IVSS?

I Collision types
A How many accidents and causalities are addressed by IVSS?
_ i Number of accidents,
BB gy Number of fatalities, injuries 6"‘?
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(2) EU-25 Accident data base
A Problem: Limited provision of desired data by the CARE
database

I Database limited to EU-14 (EU-15 excluding
Germany) plus Estonia, Hungary and Poland

I Not all variables included in CARE (e.g. collision
type variable)

I Completeness of data not given for every country
Included in CARE

A National enquiry via TRACE Project
I All desired variables included
I Information on EU-25 as a whole
| 3 Country-Clusters according to safety performance
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: Clustering of EU25 -Member States
Representative

Cluster 1:

- Germany

- United Kingdom /
Great Britain
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