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Project Objectives (PROVAL,

to identify best practices for the
assessment of IP PReVENT safety functions.

to define a framework for estimating the
safety impact of preventive safety functions
taking into account technical performance
and human factors.

to apply the framework to estimate the
potential safety impacts of selected
PReVENT applications.

Make recommendations for the future
assessment of preventlve safety appllcatlons
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PREVAL Tasks
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7 PReVAL

a FEeVEMT Froject

Review of
assessment
methods:
PReVENT
SPs &
other projects

PReVENT SPs
evaluation
result analysis

| K,
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Assessment
procedure
proposal

PReVENT results

-

Assessment of
selected
PReVENT
functions

=)

|

Recommendations
for future
assessment

Assessment methodology
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The three levels of safety “PReVAL
]

Work in PReVAL
organised according to

. 3 aspects of
| esinmice Human Factors: || :
performance e : assessment:
&reliability | . ahaviour Technical performance
| assessment
ULEII ST Human factors
evaluation

Safety potential
estimation
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Technical Performance Assessment

Methods in PReVENT

All validation plans
follow CONVERGE
guidelines

More good practices
than weaknesses,

All validation plans lead
to sound technical
results

However some
differences and areas of
Improvement

E www.prevent-ip.org
prevent@mail.ertico.com

Uses cases and scenarios

¥

Description of applications/
systems with respect to validation

¥

Formulation of high level assessment
objectives (increse traffic safety)

e e
7 PReVAL

a FEeVEMT Froject

. Technical and performance I
Choice of assessment category

Impact (e.g safety) I

‘ user acceptance (incl. HMI) I

Choice of evaluation methods legall institutional |

Definition of expected impacts
(pre-assessment)

v

Formulation of experimental
assessment objectives (reduce speeding)

v
Study Design _"I indicators |
"I Reference case I
[ Damcollecton |
-’I Measurement conditions I
~ Statistics |
"I Measurement Plan |
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Evaluation-issues to be addressed in 7 O
¢ PReVAL

new methodology

Reference case:

How to define a suitable and reproducible test case? How to
provide a reference to compare with the measured variables
(e.g. temporal clock for TTC)

Simulations, tracks tests or road tests :

How to choose them? Which of these types of tests should
be carried out for subsystems and for the entire function
evaluations?

Indicator variables,

based on which the technical performance is assessed:
which indicators are really concerned by a technical
evaluation?
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Human Factors evaluation methods PReVAL

No scientific established method for
evaluating ADAS-HMI.

Input from PReVENT subprojects rather
limited
HMI not a main focus iIn PReVENT

Key methodology developments in other
projects: AIDE, RESPONSE3, INVENT
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Overview of‘human factor evaluation

7

: 7 PReVAL
results in PReVENT
PReVENT | Status of Results
sub project the Driver Acceptance | Usability
results
performance/
behaviour
INTERSAFE Finalized + + ++
LATERAL Finalized + + +
SAFE
MAPS&ADAS | Preliminary Not available + +
SAFELANE Finalized ++ ++ ++
SASPENCE | Preliminary + ++ +
WILLWARN Finalized ++ + +

B

+ : Indicates positive results, but with documented need for design improvements and/or

further experiments.
++ Indicates positive results.

Www.prevent-ip.org
prevent@mail.ertico.com

IP PReVENT exhibition — 18-22 September 2007



. iy
Safety Potential Assessment 7 PReVAL

a FEeVEMT Froject

Method based on behavioural effect approach

Telematic applications will have effects on accidents
via change in travelling and driving behaviour of
both users and non-users

Safety mechanisms:
direct modification of the driving task
iIndirect modification of user and non-user behaviour
modification of interaction between users and non-users

modifications of road user exposure, modal/route choice
accident consequences

Same methodology used by eIMPACT
Accident data provided by TRACE

www.prevent-ip.org o 10
B4 prevent@mail.ertico.com IP PReVENT exhibition — 18-22 September 2007



Procedure of Safety Potential LT
PReVAL

Assessment

Definition of the systems in PReVENT SPs
(applications, scenarios)

Definition of relevant safety impact
mechanisms and
Literature survey on the effects of the functions

Quantitative estimate of the impacts
Preliminary estimate (by app.)
Safety analysis

Modifications of the assessment
based on penetration

Overall quantative estimate

E Www.prevent-ip.org
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Proposed framework for. assessment PReVAL

Starting point:
Best practices from PReVENT subprojects

Experiences from other projects, such as
APROSYS, AIDE, INVENT

Impact analysis: behavioural effect approach

New concepts :
situational control

Adapted V-shape design cycle : human factors &
Technical new evaluation procedures

= Www.prevent-ip.org
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Situational control

7

7 PReVAL

a FEeVEMT Froject

the level of control jointly extered by the driver and the
vehicle in a specific driving situation.

BASELINE
CONDITION

Current state of
situational
control

Current distributions of JDVS control
parameters Y1-Yn for situation X1-Xn
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Specification of situation X1.Xn

«Environment type and state...

-Driver charachteristics and capabilities....

‘Vehicle charachteristics and capabilites...

+Other descriptors...

ADAS Introduction

TREATMENT
CONDITION

New state of
situational
control

New distributions of JDVS control
parameters Y1-Yn for situation X1-Xn

Ho ofdriwrs at certan spesd
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Specification of situation X1-Xn

‘Environment type and state...

-Driver charachteristics and capabilities....

“Vehicle charachteristics and capabilites...

+Other descriptors...
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Relation between different evaluation (Pﬁq

aS p eCtS o PEEVEMT Project

[ Technical performance }
, Y
5 Shortterm |i| Longterm
[ Usability }*{ Acceptance } intended |} intended
| effects ) | effects
| N
\ AR y Y Shortterm |i| Long term
[ . Situational control J unintended |i| unintended
i effects | effects
Scope of human factors evaluation !
[Potential safety impact}
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Adapted V-Shape Cycle | (PReVAL
/\ /\
Functional Test Valldatlon
Specs Definition " |(system level)

Evaluation
Specs

Technical

Test Verlflcatlon
Definition ( omponent leve|)

Specs
\/
[ Design J —» Design cycle
= Evaluation cycle
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Technical Evaluation: functional & technical £7

s 7 PReVAL
specifications

Describe functional requirements
at system level:
Application name and type
Type of vehicle the system is intended for
The (safety) functionality offered
Scenarios and use cases the system is designed
for

Describe technical specifications and system
architecture at component level.

E.g. response time, range, sensor accuracy and
operating conditions

Www.prevent-ip.or
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Technical Evaluation: evaluation specifications < PreVvAL

R
Complete functional and technical
specifications provided by the B
manufacturer such that:
The sub systems can be verified at component level ]
The system can validated at functional level
Functional evaluation specs

Classification (e.g. accident type, ADA type, target, road

type)

Use cases (e.g. maneuver, operation conditions, relevance)

Objective & key indicators (e.g. TTC, impact speed)
Technical evaluation specs

Minimal technical specs (e.g. range, FOV, accuracy, drop
out rate, drop out duration)
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Technical Evaluation: test definition ¢ PReVAL

a FEeVEMT Froject

Define test plan to verify the
components and validate the system

Synthetic / real traffic Scenario
Maneuvers
(e.g. to test the sensor range)
(from accident statistics, positive and negative tests)
Type of targets
Operational Conditions (weather/light)

Tools
Simulation
Component HIL-tests (VeHIL / Precrash)
Real world tests (Crash lab / Test track)

Data Collection and Measurement plan
Number of measurements

Parameters for sensitivity testing (e.g. parameters for maneuvers and
operational conditions)
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Technical Evaluation: testing - validation and £7

s / PReVAL
verification
- ]
Execute verification and .
validation tests according to @
test plan
]

Analyze results and
evaluate performance

Report findings
Give recommendations for adaptations of

functional specifications or system design if
necessary
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1. System and
function description)

]

~

Human factor evaluation procedure PReVAL
Functional Test I : _—
Specification Definition VahdatlonJ
Evaluation
eC|f|cat|on

2. Hypothesis

generation

-

]

a .
3. Scenario

L definition

J

¢

4. General selection)
of methods

. J

f

design

g

6. Reporting
_and interpretation

E www.prevent-ip.org
prevent@mail.ertico.com

[ 5. Detailed study \D

Techmca Test .
o Verification
Specification I I Definition I I B I

Design J
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Complementarity of TRACE, eIMPACT 7 O

and PReVAL {PReVAL
]
TRACE:

Accident Research Needs for Evaluating the
Effectiveness of Counter Measures Based on
Technologies.

eIMPACT:

Impact assessment of intelligent vehicle safety
systems

PReVAL.:
Evaluation of PREVENT Safety functions
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WelMPACT

Objectives of eIMPACT

Intelligent Vehicle Safety Systems

Socio-economic impact assessment of Integrated
Vehicle Safety Systems (IVSS)

identification of the most promising stand-alone and co-
operative IVSS technologies

market penetration scenarios for IVSS

expected impacts on traffic safety and efficiency, detailed
results for 2010 & 2020

Perspectives on the market introduction of IVSS

Integrating the input from the impact analysis, policy options
and stakeholder roles

Geographical Scope: Europe —» EU-25
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WelMPACT

Assessing the Impacts of
Intelligent Vehicle Safety Systems

WP 1
Intelligent
Vehicle
Safety
Systems

Selection
and
Recommend
ations for
stand-alone
and co-
operative
systems

Feedback

WP 2
Evaluation Frame
and Socio-
economic cost-
benefit analysis

Evaluation Frame

Data collection
and compilation
for EU-25

Socio-economic
cost-benefit
analysis

Sensitivity
analysis

WP 3
Impact
Assessment
of IVSS

Market
acceptance
and
penetration

Traffic
Impact

Safety
Impact

WP 4
Policy Options
for facilitating

market

introduction

Defining policy
instruments for
enabling-
framework
approach

Policy
implementation
strategies
incorporating
user/Industries
perspectives

Overview of Work Packages

WP 5
Stakeholder
analysis and

overall evaluation
results

Users
OEM

Insurance
companies

Public
Allocation of

benefits & costs to
stakeholder groups

WP 0 Project Management and Services

WP 6: Dissemination, Integration of results and Final Workshop

Dissemination Activities, Global analysis and final report and Final Workshop
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‘eIMPACT Systems recommended for in-

sing the Impaci
I IIg VhISfySy ems

depth assessment

ESC based

ACC/FSR; Emergency Braking; Collision
Mitigation & Pre-Crash Protection of Vulnerable
Road Users; ESC

'‘Driver on the road' / 'Road/line sides'

Lane Keeping Support; Lateral & Rear Monitoring,
Lane Change Aid and Lateral Collision Warning;
Night Vision; Driver Drowsiness Monitoring and
Warning

Co-operative systems

Intersection Safety; Wireless Local Danger
Warning; eCall; Speed Alert
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‘ ||\/|PACT .
Stmenies Aggsessment in elIMPACT

Traffic Impact assessment

Safety Impact Assessment
Qualitative analysis (mechanisms)

Quantitative analysis
Market penetration scenarios for 2010 and 2020

Accident data for different road types, accident types,
circumstances

Changes (%) in number of fatalities, severe injuries and
crashes in the 2 scenarios for 2010 and 2020

Cost-benefit analysis
Stakeholder Analysis
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‘eIMPACT Links between eIMPACT and

I IIg

gh Imp

e PReVAL

eIMPACT analyses several PReVENT
(based) systems

PReVAL applies the same methodology for
safety impact assessment as developed and
used in eIMPACT
Similar approach means results can be compared
Results already available from eIMPACT (for the
PReVENT systems) are used
Several partners are involved in both
eIMPACT and PReVAL

This ensures available expertise is well used
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‘eIMPACT Assessment of PReVENT

gh Imp

il Sy functions by eIMPACT

PReVENT functions analysed by eIMPACT:

WILLWARN (Warning about stopped vehicle and
Warning about reduced friction of visibility)

LATERALSAFE

INTERSAFE (Traffic light assistance and Right-of-
way assistance)

SAFELANE
COMPOSE (Pre-crash/road-user protection)

Functions in PReVAL selected so, that they
do not overlap with eIMPACT
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TRACE Objectives (Jan 2006 - June 2008

The identification and the assessment (in terms of saved lives
and avoided accidents), among possible technology-based
safety functions, of the most promising solutions that can
assist the driver or any other road users in a normal road
situation or in an emergency situation or, as a last resort,
mitigate the violence of crashes and protect the vehicle
occupants, the pedestrians, and the two-wheelers in case of a
crash or a rollover.

The determination and the continuous up-dating of the
aetiology, i.e. causes, of road accidents (as well as the causes
of injuries) and the assessment of whether the existing
technologies or the technologies under current development
address the real needs of the road users inferred from the

accident and driver behaviour analyses.
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TRACE Work Packages

* Evaluation of existing & promising safety devices 0
e Update the knowledge about accident causation survey 9

WPs methodology

@ WP5 Human factors

@ WP?7 Statistical methods
WPs operational

WP1 Road Users WP2 Type of Situations WP3 Type of Risk Factors

Results of
WPs operational

WP6 Safety functions

‘444 2%
WPS8 Data supply

WP4 Evaluation o
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TRACE Expectations

Safety Safety

Function 1 Function j ... Total

%

Safety Pb 1
Safety Pb i

Dil | Bij | Cij | Dij

- Ai : Percentage of injury accidents corresponding to safety problem i

- Bij : Percentage of injury accidents corresponding to SP i for which the safety
function j is relevant

- Cjj : Percentage of injury accidents of SP i that could be avoided by safety function j
- Dij : Percentage of injuries of SP i that could be avoided by safety function j



TRACE Conclusions

= Diagnosis of traffic safety problems at the European

Level with 3 research angles (Road Users — Types of
Situations — Risk Factors)

Evaluation of the most promising technologies : ex
ante and ex post

Methodological improvements in Human factors
Analysis and Statistical Analysis

Rely on a set of various accident and exposure |
databases s

European Road Safety Charter



Co-operation with TRACE and (Pﬁ‘q
eIMPACT foihis

TRACE provides PReVAL and elIMPACT with
accident data for impact analyses; discussion
and selection of categories

eIMPACT: same safety assessment
framework and accident data, comparable
results (without technical

and HMI perspective) —

&

=
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Contact information “PReVAL

Please come to visit us at the PREVAL tent
Final PReVAL workshop, 17.1.2008, Brussels

For more information
PREVAL.: Johan Scholliers, johan.scholliers@vtt.fi
eIMPACT: Kerry Malone, kerry.malone@tno.nl
TRACE: Yves Page, yves.page@Ilab-france.com
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