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The Past, Present and Future of Euro NCAP

Dr. Michiel van Ratingen

2018 EU-Taiwan New Car Assessment Programme [NCAP] Forum - 21 November 2018
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Road Traffic Injuries

1.25 million ' 34

road traffic deaths occur every year road deaths are

#1 cause of death among w w w

those aged 15-29 years

The chance of dying in a road traffic crash
depends on where you live

U8 Eastern Mediterrangan
e ¢ Souih East Asig
:

of all road traffic deaths
are among pedestrians,
cyclists and motorcycles.

Foad traffic fatalites per 100 000 papaiztion
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Low-income countries have
the highest road traffic
death rates.
W High-income
countries

18.4 W Middle-income
el countries
Low-income
countries
W World

Raad traffic fatalities per 100 000 population

Although low- and middle-income
countries have only half of the world's
vehicles, they have 90% of the world's

road traffic deaths.
: 77 World Health
DEATHS VEHICLES i Organlzatlon

Copyright © 2018 Euro NCAP. Allrights reserved.




Vision Zero

A safe system’s approach: accept that mistakes will always be made
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How to Improve Car Safety?

Basic regulation
Innovation
Empowerment
Competition

Tools for fleet operators
Educate the importers
Increase awareness
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A Market for Safety

Improved safety

Consumer
information

e
Manufacturer Q,\ 3
competition & 8
a@r,h‘ﬂ!
EURO NCAP 7
Abhout Euro NCAP

Independent information about vehicle
safety to consumers since 1997

Encourage manufacturers to exceed the
legal requirements and continuously
improve

Promote standard fit across the market
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Who's Behind the Programme?

Member States | Economic Regions

= UK, France, Germany, Sweden, Netherlands,
Luxembourg, Catalonia

Automobile Clubs @

= FIA Region 1, ADAC, ACI @ e
Consumer Associations

» |nternational Consumer Research & Testing @

Insurer Industry @

= Thatcham Research

Approved Test Centres
ST

EURO @ NCAP Copyrght © 2018 Euro NeAP. Al ghts reserved. 9

How Does it Work?

Es &

SELECT TEST RATE

Nomination Laboratory selection Reporting
Specification Testing Auditing
Procurement Post-crash inspection One-to-one meeting

BFER
DQ‘)
<

EURO NCAP Coyright © 2013 uro NCAP. Allights resered. 10




Vehicle Specification

=

Lp==

s

L ofess
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- Model Variants

Test Variant

Best selling in EU-28 market
LHD or RHD
Base safety specification
Standard equipment only

=

Application of {

Star Rating g,
iR

Copyright © 2018 Euro NCAP. Al rights reserved.
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Vehicle Procurement

_ From List of VINs
T—

Test vehicles are randomly selected
from a list of VIN numbers

SHFER
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From Production

Test vehicles are hand-picked from
the serial production line

From Dealership

Test vehicles are anonymously
purchased at dealers

Copyright © 2018 Euro NCAP. Allrights reserved.
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Vehicle Testing

Audit
Verification and

quality contral
1-2-1 Meeting
Review test results with
vehicle manufacturer

03
Vehicle Inspection / Reporting
Post-crash examination Laboratory and inspector report
Testing*
02/ Full-scale crash, component, track and road tests
- Euro NCAP test & assessment protocols

Vehicle Preparation

Adjust to test weight, conditioning,
instrumentation, install ATDs, robots etc. *Carried out at Euro NCAP approved test centres

PFER
Q-"

EURO@NCAP 13

Copyright © 2018 Euro NCAP. All rights reserve d.

Overall Safety Rating

VRU Protection —
N

=

Safety Assist

Adult Occupant Protection

‘ Child
Occupant
Protection

SHFER
14
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Media Outreach

% LATEST SAFETY RATINGS
NEW RESULTS
H = T o

EDETTTNE CODITTTE OO
e O i @

HTESTINGAUTOMATION - EURO NCAP PUTS
\UTOMATED DRIVING TECHNOLOGY TO THE TE

PFER
S
K; %

EURO NCAP Copyrght © 2018 Euro NCAP. Al ghts reserved. 15

Market Coverage

71% sold
16 % sold

/) ey \\ 7% sold 6% soid

|
iy

EU-28 passenger car and SUV sales, 2017. Total 15.1 million units.

LHPER &,
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Rating Evolution

Improved structures & restraints The onset of crash avoidance and ADAS

1997 - 2008 2009 - 2012 2013 - 2016 _

Safety for all road users: fatal Foundations of automation
and non-fatal injuries

SRFER
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EURO NCAP Copyrght © 2018 Euro NCAP. Al rghts reserved. 17

Full-scale Crash Tests

Frontal Full-width

Rigid Barrier
(Since 2015)

Side Mobile

Deformable Barrier
(Since 1997, updated 2015)

Side Pole
(Since 2001, updated 2015]

SHFER

&
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EURO NCAP
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Improved Structures & Restraints

SN\ .1 chost ijory micgatn
- &8 ~—~ Jury mitg
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Upper leg protection

Energy ahsorption,
Body shell stahility

Head protection in
side crashes

Footwell intrusion prevention Ford Motor €0, Horda Hot Rear seat protection
SPFER

&
EURO NCAP
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Crashworthiness
Fatality Risk for Car Occupants

Cars with year of introduction 1995-2004 colliding with other cars

1.8

1.6

=

-43%

[X)

=
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o

g
o

Relative risk of fatality

o
FS

-76% | -86%

bod
(8]

o

1985-1994 1995-2004 2005-2014
Year of introduction
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Seathelt Usage

The safety belt is the single most Seat Belt Reminders

EffeCtlve means Of redUCIng InJurleS Share of Euro NCAP rated cars that offer SBR on all
— seating postions, rating years 2002 to 2014

~ |0 |wW
o o o

)
)
"
P /
»
.
[=]
(=]

Share of cars that offer SBR on all seating positions (%)

W& (v o
o |0 |0 |o

Total Seat Belt Wearing Rate
Cars with SBR 97.5% +/- 0.5%

o (= N
o |o

Cars without SBR 85.8% +/- 0.8%

2002 2004 2006 2008 2010 2012 2014
,,r.ﬂq%' (Source: Lie, Krafft, Kullgren, Tingvall, 2008) Rating Year

EURO @ NCAP Copyrght © 2018 Euro NCAP. Al ghts reserved. 211

Whiplash Seat Ratings Whiplash Injury Risk

i - i Average total score obtained in geometric and dynamic
pedlcatEd seat Only te.St_ IntFO'dUCEd Whiplash tests. Euro NCAP cars from 2008 to 2016.
in 2008 - reduce neck injury risk

. 100%
Seat performance measured against |
7 “seat criteria LU oo | .
3 70% N T
G 60% - ‘
* NIC £ sox
o Nkm E 40% ®  Marginal
* Rebound velocity & 30%
* Upper Neck Shear Fx S 20%

Upper Neck Tension Fz

* T1 acceleration -l m

* T-HRC L

2008 2009 2010 2011 2012 2013 2014 2015 2016
Year

SHFER

g
EURO NCAP Coyright © 2013 Euro NCAP. Allights reserved. 22
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Safer Transport of Children

Availability of safety provisions
ISOFIX, i-Size, Airbag disahling switch, Integrated CRS, etc.

CRS compatibility and ease-of-use
Universal belt mounted, ISOFIX and i-Size CRS installation

Verification of crash protection

Child dummies in suitable CRS in front and
side crash test

SRFER

&
EURO NCAP

Copyright © 2018 Euro NCAP. Allrights reserved. 23
i-Size C ibleC
1-o1ze CLompatible Cars
i-Size Availability
What is an i-Size seating position?
Standard i-Size positions in Euro NCAP tested cars from
13mm Minimum 2014 t0 2017
55
g 50
E . o Child Restraint e _
E g Fixture (CRF) N 45
& l ; = 40
! & 3
/ i ! S 3
Marking and vehicle / ' ! %
handbook LR
information 5 45
z
£ 20
2
15 | .
10
5
i-Size support leg installation 0
assessment volume 2014(N=42)  2015(N=33) 2016 (N=17) 2017(N=51)
Vehicle floor strength i-Size not available i-Size on 2nd row outhoard positions
JrER @ i-Size on 3 positions
g
EURO@NCAP e g s 20
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Protection of Vulnerable Road Users

Promoting forgiving front-end design Pedestrian Subsystem Tests

The total pedestrian score is based on the result achieved
stk in head form to bnnnet,-upper legform to leading edge
bonnet top and lower leg to bumper impact tests.

g‘ll p. 30

@

Upper legform to
bonnet leading edge

r
o

: > Legform to
bumper test

=

[
S |2

Mean risk of serious consequences (%) - Strandroth (2011)

[
o |=

70 km/h

30 km/h 50 km/h
Poorly rated 24 28 40
Improved design 14 n 40
%,

&
EURO NCAP

=

Average Pedestrian Protection Score (pts)

= =
=3

SRFER

Copyright © 2018 Euro NCAP. Allights reserve o 25

Emerging Driver Assistance Systems

Lane support

Electronic Stability
Control 2012

Cyclist detection

Pedestrian detection

AEB Rear-end collision mitigation

58, Intelligent Speed Assistance
s
EURO NCAP

Copyright © 2018 Euro NCAP. All rights reserved. 26
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Speed Assist Systems

Euro NCAP has evaluated Speed Assistance
Systems since 2009

* Rewarding camera based, digital map based
and combined systems

» Improve functionality, increase reliability

Introduction in Rating Adding Speed Limit Info Updating SLIF Requirements
* UN-ECE R89 ¢ Speed Limit Information ' ®Inclusion of sub-signs * SLIF scoring update
* Manual Speed Assist * Speedometer accuracy  ® Speed Control Functions

* Intelligent Speed Assist

SRFER

&
&
EUROD NCAP O s esorve. 27
Speed Assist Systems
Advanced SAS Functions (2016) SVStem Uptake
Required advanced Speed Assistance functions with regards to conditional Cars that offer Speed Assistance technology as standard. Euro NCAP rated cars
and implicit speed limits from 2009 to 2015.
Function Condition / Exception Required Action
Weather Rain / Wetness Show correct speed limit
—— Iy Warning only and ignore if
irrelevant
Time Time Show correct speed limit
Distance Distance for / in Show correct speed limit
Arrows Arrows Show correct speed limit or ignore
if irrelevant T
Vehicle Other vehicle / weight E
Ignore if irrelevant g
categories categories S
::‘;‘"}f'““e" Highway / Motorway Show correct speed limit =
:I'::""“f" Lo City Entry / Exit Show correct speed limit
Implict speed Residential zones Show correct speed limit
limits

Dynamic speed Dynamic speed signs including Show corvect speed limit

imits road works 2009 2010 2011 2012 2013 2014 2015
oShFER o ®
S\
EURO NCAP Copyright © 2018 Euro NCAP. Alrights reserved. 28




Autonomous Emergency Braking

Real world reductions in relevant police-reported crashes

Percent change in relevant crash type for various vehicle technologies

0

I
-20%
-30%
-40%

-50%

-60%

Forward Collision Warning Low speed autobrake FCW with autobrake Lane departure warning
(FCW)

@ All severities Injuries

Insurance Institute for Highway Safety
SPFER

&
EURO NCAP

Copyright © 2018 Euro NCAP. Allrights reserved. 29
Autonomous Emergency Braking
AEB “City” and AEB “Interurban” testing since 2014
Car-to-car rear-end test scenarios - including offsets from 2018
2018-Present : Testing with GVT (3D)
EURS’ NCAP conrght © 2018 EuroNoap. At ightsreserved. 30
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AEB for Pedestrians

2016: Evaluation of systems that prevent/mitigate pedestrian crashes -
representing typical real world crashes but considering sensor limitations

Child Crossing

Obstructed

Car speed: 20-60 km/h
Pedestrian: 5 and 8 km/h
Impact point: 25% / 50%
Daylight / Night-time*

Adult Longitudinal
Walking*
Car speed: 20-60/80 km/h

Pedestrian: 5 km/h
Impact point: 25% / 50%

Daylight / Night-time*

SRFER
«§ *Night-time and longitudinal test scenarios added in 2018
EURO NCAP Copyright © 2018 Euro NCAP. Allights reserved. 31
AEB Pedestrian Test Results
Camera-radar fusion is most expensive but also gives best results
AEB Pedestrian Sensor Comparison
Test results for 6 different vehicles (2016)
System A (Camera Radar) _
System B (Stereo Camera) -
System C (Camera Radar) -
System E (Camera Radar)
System F (Mono Camera)
30 35 4.0 4.5 5.0 5.5 6.0
“n’"“m @ Adult Running 50% @ Adult Walking 25% Adult Walking 75% @ Child Running 50% @ HMI
EURO NCAP Copyright © 2018 Euro NCAP. All ights reserved. 32
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AEB for Cyclists

In 2018 AEB VRU test scenarios have been extended to cyclist crashes,
using a bicyclist target (EBT)

Car-to-Bicyclist

Car-to-Bicyclist Adult

Adult Nearside Longitudinal [Centre/Off-centre)
Vehicle speed 20-80 km/h 25-60 km/h 50-80 km/h
Cyclist speed 15 km/h 15 km/h 20 km/h
Obstruction No Na No
Impact point 50% 50% 25%
AEB/FCW AEB AEB FCW
™ M
I I
a@;,r-im
£
EURO NCAP Copyrght © 2018 Euro NCAP. Al ghts reserve 33
Autonomous Emergency Braking
Uptake of AEB Technology
AEB City, AEB Interurban and AEB VRU as standard. Share of Euro NCAP annually rated cars from 2014-2017
100%
E 90%
8
2 8o
3
2 70%
2
< 60%
2
2 50%
3
£
o 40%
2
=
£ 30%
o
3 20%
-
i
z 10%
0
2014 2015 2016
Test Year
‘?@"“Eﬂ AEB City (Low Speed Autobrake) @ AEB Interurban (Forward Collision Warning and Autobrake)
EURO NCAP AEB VRU Pedestrian (Pedestrian Detection) B it reserve 34
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Lane Departure Crashes

Typical crashes in Europe occur on straight roads with different types of
markings - often high severity and single vehicle crashes

Lane Departure Warning

* Audible, visual and/or haptic warning
* Requires fully marked lanes

* Perceived as annoying - default OFF

Lane Keep Assist

¢ Automatic heading correction

* Optional: Lane Centering

* Requires fully marked lanes, only one lane
or road edge

Emergency Lane Keeping
¢ Automatic heading correction
¢ Default ON system which intervenes only when threat is detected
¢ Requires fully marked lanes, only one lane or road edge and

& detection of obstacles ahead
EURO NCAP 35

Copyright © 2018 Euro NCAP. Al rights reserved.

e

SRFER

Euro NCAP Test & Assessment 2018

EURO NCAP 36

Copyright © 2018 Euro NCAP. Al rights reserved.
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How to Drive Further Improvement?

Roadmap 2015
2020

Roadmap
2025

LHPER &,

EURC)@NCAP Conight © 2018 Euro NCAP. Alghts reseved, 38
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Roadmap 2025

Euro NCAP aims to highlight automated driving technologies and raise awareness of their
benefits. It will continue to challenge vehicle manufacturers to offer the best possible
safety as standard in all car segments and markets, protecting car occupants of all
ages, gender, and sizes and to also look out for the other road users in traffic.

W

Overall Safety Other Road
Rating Users

New and Safety of trucks,

improved safety buses, PTW,
technology etc.

Key Safety Rating Updates

Adult Occupant Protection VRU Protection
* Revised frontal offset test * Revised subsystem tests (head and leg]
* Improved near and far-side protection * Expanded AEB VRU test scenarios -
* Rescue, extrication & safety including Reverse AEB and PTW

A\

O

Child Occupant Protection Safety Assist
* Improved biomechanical assessment * Occupant Status Monitoring
¢ Child Presence Detection * Extended AEB test scenarios -
o including AES, Crossing and Junction Assist
EURO NCAP Convright @ 2013 Ewro weap. arghts resersed. 40
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What’s New?

(5_?'.

2020 | Frontal Impact

New Mabile Progressive Deformable
Barrier [MPDB] test with THOR 50M
and compatibility assessment

Q)

2020 | Side Impact

Increased severity mohile barrier
test and new far-side BIW sled test
with WarldSID 50M

SRFER

&
EURO NCAP

Copyright © 2018 Euro NCAP. All rights reserved.
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What’s New?

2020 | Post-crash

2022 | Child Presence

Encouraging open-source
information and technology that aid
the work of first responders

SHFER

&
£
EURO NCAP

c

Test technology that can detect
forgotten children inside hot cars to
save them from heatstroke

Copyright © 2018 Euro NCAP. All rights reservet

d.

42
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What’s New?

2020 | Reverse AEB

New auto-brake test of systems
that prevent reverse crashes with
pedestrians

2022 | VRU Protection

New leg device and revised head form
test conditions for the protection of
pedestrians and cyclists

)

SRFER &
NCAP

(=] Fop

EUR

Copyright © 2018 Euro NCAP. All rights reserved.
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What’s New

2020 | Crash Avoidance

Test systems that intervene in

critical junction, crossing & head-on

situations by braking and steering

2020 | Status Monitoring

Assess driver monitoring systems
that detect impaired driving and alert
and support the driver

()

SHFER %
NCAP

(] Fo,

EUR

Copyright © 2018 Euro NCAP. All rights reserved
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Timeline

i Sart (@ ProtocolRoiease [l Imphimantation 2018 2018 2020 2021 2022 2023 2024 2025
€

E ROADMAP 2020

H

Y AEBVRU cyclist P S

g Far-side protection

g Mobile progressive deformable barrier

Euro NCAP
2025 Roadmap

ROADMAP 2025 — SAFETY RATING

Start

Driver monitoring

AEB VRU pedestrian - Back-over
AEB - Junction & Crossing

AEB - Head-on

Automatic Emergency Steering
VX

Whiplash/Rear-end Crash Protection
Revised subsystem for pedestrian & cyclist

Rescue, extrication and safety

Child presence detection

ROADMAP 2025 — AD

Grading of AD functions

GRFER &
NCAP

F,
O 7,

EUR

Rating Scheme 2022

In the next 4 years, several updates to the safety rating will be introduced

MPDB 8 Performance Front Ped Adult Head Occupant Status inc. SBR

FWRB 8 Performance Side 8  PedChild Head 6 SAS 3
AMDB 6 CRS Installation 12  Cyclist Head 6

Pole 6 Vehicle Based (inc. CPD) 13 Leg 18  AEB/AESCCR 8
Far-side 4 AEB/AES Ped 7 AEB C2C JA 8
Whiplash front & AEB Reverse Ped 2 AEB/AES Head-on 8
Whiplash rear 1 AEB/AES Cyclist 9 1SS 3
Rescue 4 AEB PTW JA 9

Total 40 Total 49 Total 63 Total 18

EURO NCAP right © 2018 Euro NCAP. Algh 46
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Automated Driving

Guiding consumer expectations by applying a standardized evaluation of
varying levels of automation - starting with Highway Assist systems

System Performance Assessment
Longitudinal control, lateral control (including
steering) and speed control

HMI Assessment

Take-over request, lead time, hands-off
monitoring, system status, naming ...

System Grading
Level of Automation: from “Basic”, “Advanced”
to “Superior”

SRFER

&
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EURO NCAP Copyrght ©2018 Euro NCAP. Al rghts reserved. U7

Putting Automation to the Test

’-‘_‘__»_-. ——

A \ v e -1 i e P et g
h — b = T o . . : - -
=/ g L - O - \ ! 4 =

ACC LC

HUMAN MACHINE INTERACTION ADAPTIVE CRUISE CONTROL LANE CENTERING
¢ System Name e Stationary Car * Obstacle Avoidance
¢ QOfficial Media * Slower Moving Car e Steering In S-curve
¢ System Features * Braking Car
* User Manual * Cut-in
* Cut-out
GRFER

&
£
EURO NCAP

Copyright © 2018 Euro NCAP. Al rights reserved. 48
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Putting Automation to the Test

SRFER
&

EURO NCAP Copyrght © 2018 Euro NCAP. Al ghts reserved. 49

Closing Remarks

Consumer ratings are an effective instrument for the pursuit of
Vision Zero

Rapid advancements in crash avoidance technology will continue
and deliver real casualty reductions

Future focus is on consumer information about automated
driving and the safety of car occupants and other road users

BFER

ol
<+
‘P
EURO NCAP Coyright © 2013 uro NCAP. Allights resered. 50
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CELEBRATING

20

YEARS

FOR SAFER CARS

26
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» NHTSA
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» ANCAP

CONSUMER AWARENESS

Jing s |IRIE2016FANCAP L

jg: f HTERE | 7 \ .
(74%) Australian new car buyers zg: F . AN CAP E 1 992&?&???[:/_‘\ ’
are aware of ANCAP —3 St N N NI
1996 2008 2010 2012 2014 2:;16 ;ﬁ;ﬂ‘“%ﬁﬁ;ﬁ%%ﬁ%%74%%ﬂ

onsumers o ) o ?E:AN CAP/\ ’_\_’/\n ://_\’;
c s 70/: 534 206 ¥ﬁ$ﬁ'£ :I:%iE ﬂ

rank safety as

o mpornt ihemst M EREEAELE R -

consideration
F IR : Beyond the Stars: The Facts Behind ANCAP (2016-17)|
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Global Plan Pillar 3: Safer vehicles

for the Decade of Action

for Road Safety 2011-2020 Encourage universal deployment of improved vehicle safety technologies for both
passive and active safety through a combination of harmonization of relevant global
standards, consumer infarmation schemes and incentives to accelerate the uptake of
new technologies.

4

\o

2

Activity 1: Encourage Member States to apply and promulgate motor vehicle safety
regulations as developed by the United Nation's World Forum for the Harmonization of
Vehicle Regulations (WP 294

of the world in order to increase the availability of consumer information about the

Activity 2: Encourage implementation of new car assessment programmes in all regions >
safety performance of motor vehicles.

- DECADE OF ACTION FOR
* ROAD SAFETY 2011-2020 Activity 3: Encourage agreemmentto-enstre-th ewTOtoT vehicles are equipped

EHWF Global Plan for the Decade of Action for Road Safety 2011-2020
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