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Technical Bulletin TB038 Robot Friction Measurement for LSS Testing Version 1.1
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2 DEFINITIONS 2 DEFINITIONS 3011 ¢3# 8 & 3011 ¢33 %
Autonomous Emergency Steering 3.11.14 p & “J%‘ e e i
(AES) — steering that is applied (Autonomous Emergency Steering,

the

response to the detection of a likely

automatically by vehicle in
collision to steer the wvehicle and

potentially avoid the collision.

Emergency Steering Support (ESS) —
a system that supports the driver
steering input in response to the
detection of a likely collision to alter
the vehicle path and potentially avoid a

collision.

Vehicle width — the widest point of the
vehicle ignoring the rear-view mirrors,
side marker

lamps, tyre pressure

indicators, direction indicator lamps,

Vehicle width — the widest point of the
vehicle ignoring the rear-view mirrors,
side marker lamps, tyre pressure
indicators, direction indicator lamps,

AES) : 2 45 i ip)F]7 i % 4 AL i

AR AR RS LS L

R I RV i 5 L e

+
Su

311,15 % & # » @ 24 &
1

(Emergency Steering Support, ESS) :

s

R RIFIT A RBEFIRT 0 X

S e R A o IRt

IR RE ST L ARETE S o

3.11.1.6 # 4% % /& (Vehicle width): & §&
B WR G ¢ AR ISARE ] R
BEAERUEPBPIERE e B oo

"B
TR FEE PR G g RED

{»’é_\ [l N

3.11.1.4 # §% % & (Vehicle width): & @
B BRG 2 AESALE ~ B R
FEAPLRWPIEE G e E R

SR P SR )
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position lamps, flexible mud-guards
and the deflected part of the tyre side-
walls immediately above the point of]

contact with the ground.

Car-to-Pedestrian — a collision between
a vehicle and an adult or child
pedestrian in its path, when no braking

and/or steering action is applied.

Car-to-Bicyclist — a collision between a
vehicle and an adult bicyclist in its
path, when no braking and/or steering
is applied.

collision

Car-to-Motorcyclist a
between a vehicle and a Motorcyclist in
its path, when no braking and/or

steering is applied.

Vehicle under test (VUT) — means the
vehicle tested according to this protocol
with a pre-crash collision mitigation or

avoidance system on board.

position lamps, flexible mud-guards
and the deflected part of the tyre side-
walls immediately above the point of
contact with the ground.

Vehicle under test (VUT) — means the
vehicle tested according to this
protocol with a pre-crash collision
mitigation or avoidance system on

2R
F

> 2§ 5 7S EE(side-wall) B R )
,4,\ o

3117 244 T F B R REL T}
F AN FALY AL E 2
[ 9 > 5 TEPE > B R 7 A T A
4 EdE 2 FH o

31118 2 4tp Fa st i ¢ 2w ®
RS 3R A EaEL 0 AgRE

HHE /N TR BB p A
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dEI VAR T8

31119 2 ¥ B b @ 4 & dmi7 R e

E G A s > 0 AP R

K=

At

A TpE B fmr i P s

=

o
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3.11.1.10 % %% & §m(Vehicle under test,

VUT) @ thidq fie ¢ 5 ALt 2 5 1 A
NI T E S e A

iﬁio

-n\q,

> 28575 75 kR (side-wall) B & )
AR

3.11.1.14 = % 2 §m(Vehicle under test,

VUT) : fhdpfe & B SRR & A
Rk S aprateriked
iﬁo

22




2025 # % Euro NCAP %

2019 # % Buro NCAP #.3

1237 TNCAP 152 ¥ % (% = 4%)

#/5 TNCAP % - K493

Euro NCAP Pedestrian Target (EPTa)
—means the articulated adult pedestrian

target used in this protocol as specified
in ISO 19206-2 : 2018

Euro NCAP Child Target (EPTc) —
means the articulated child pedestrian

target used in this protocol as specified
in ISO 19206-2 : 2018

Euro NCAP Bicyclist Target (EBTa) —
means the adult bicyclist and bike

target used in this protocol as specified
in ISO 19206-4 : 2020

Euro NCAP
(EMT) — means the Motorcyclist target

Motorcyclist Target

used in this protocol as specified in the
deliverable D2.1 of the MUSE project

board.

Euro NCAP Pedestrian Target
(EPTa) — means the adult pedestrian
target used in this protocol as specified
in the Articulated Pedestrian Target
Specification document version 2.0.

Euro NCAP Child Target (EPTc) —
means the child pedestrian target used
in this protocol as specified in the
Acrticulated
Specification document version 2.0.

Pedestrian Target

Euro NCAP Bicyclist and bike Target
(EBT) — means the bicyclist and bike
target used in this protocol as specified
in the Bicyclist Target Specification

document version 1.0.

3ALLIL P 4= 4 {7 4 (EPTa): fdph
#2180 19206-2 : 2018 2_ R & 55 p
’f}ili—éf A ]'—r A o

311112 P %24 {7 4 (EPTc) © fadp
47 18O 19206-2 = 2018 2 rﬁga‘ﬂ
piRs2d

R

3.11.1.13 p{&p 72 552 (EBTa) : %
da 446> 10 19206-4 © 2020 2 B 1%

E,l f‘?ﬁl%’}_ °

301114 p {48 9 5L (EMT): 4% *

3.11.1.15 p &= 4 {7 A (EPTa) :

213.11.1.16 P24 {7 £ (EPTc)

MUSE :* % D2.1 =< i (Fritz %

F__F

Wimmer 2019)2_ p {248 8 251 > ¥

P AR d IS0 19206-5 7B~

it
PARRE &S (7 A SR> 22,05 A2
PAEX A (TA o

¢
PIEM SN T AR 220542
PALId (74 o

%|3.11.1.17 p & p =28 31 (EBT): i

PP BB R 210K A2
PP BB o
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(Fritz and Wimmer 2019) which at time
of publication is to be replaced with
ISO 19206-5.
Real Means
motorcyclist target that can be used in
the Blind-Spot Monitoring Tests of this

Motorcycle a

protocol, as an alternative to the EMT.
The Real Motorcycle shall be a type
approved two-wheeled motorcycle,
with a maximum speed of at least
80km/h by design, without front fairing
or windshield. It shall closely resemble
the EMT (as specified in section 2.1 of]
deliverable D2.1 of the MUSE project),
thus the

dimensions of the most registered

staying  within mean
middleweight naked motorcycles in
Europe (i.e. wheelbase >1405mm. and
<1445mm.).

Time To Collision (TTC) — means the

remaining time before the VUT strikes

the test target, assuming that the VUT

Time To Collision (TTC) — means the
remaining time before the VUT strikes
the EPT, assuming that the VUT and

o

3.11.1.15 & & # # (Real Motorcycle) :

Grdp i * U RT P B RER 2
WwaElpiEy T ir PR S

22 FRAF-D R BEANR

7h

HPS S EAR S BB B D

80km/h » ¥ & o £k ¥ (fairing) 2% 3§

hptm-H gt p sl

B 4p (4 MUSE 2+ 34 D2.1 ~ £ %

2.1 & i) > BhEE s A 3 1405mm

[ 1445mm o

3.11.1.16 #idg pF R (Time To Collision,
TTC) : F X %2 iR E% P £ ¥ ik
AR i £ 5D b6 A D

3.11.1.18 #i 42 ¥ ¥ (Time To Collision,

TTC) : £ £ ohd fme p 17 4 % i
PR S5 R g AP BT

24



2025 # 5% Euro NCAP L%

2019 # % Buro NCAP #.3

I

i 37 TNCAP i % & % (% = %K)

#/5 TNCAP % - K493

and test target would continue to travel

with the speed it is travelling.

Taes — means the time where the AEB
system activates. Activation time 1is
determined by identifying the last data
point where the filtered acceleration
signal is below -1 m/s?, and then going
back to the point in time where the

acceleration first crossed -0.3 m/s?

Trcw — means the time where the
audible warning of the FCW starts. The
starting point is determined by audible

recognition.

Lane Support System (LSS) —a system
that correct the vehicle heading to keep
the vehicle within its driving lane

and/or warns the driver.

Emergency Lane Keeping (ELK) —
default On heading correction that is

applied automatically by the vehicle in

EPT would continue to travel with the
speed it is travelling.

Taes — means the time where the AEB
system activates. Activation time is
determined by identifying the last data
point where the filtered acceleration
signal is below -1 m/s?, and then going
back to the point in time where the
acceleration first crossed -0.3 m/s?

Trcw — means the time where the
audible warning of the FCW starts. The
starting point is determined by audible
recognition.

2

TR PRV E o

3.11.1.17 %‘ B D ffes i Sop g pE iy

2L(TaeB) @ f B PFR B & 5V 5
HAsis- Bplithd BEEK
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301118 # = g 77 & % i 3 pF

B(Trow) © % AL TF & 4 52 B3
BT cnpE R Az BE PR T B
“‘a IF:IJ T_ o

3.11.1.19 & iz & 24 % ¥(Lane Support

System, LSS) : & §& f ip| 3| T H-if 4

poar (TR 2 B R R i 6

rhe2 3 g o

&_L
wb

3.11.1.20 ,‘f £ 9y ok

g

( Emergency Lane Keemng ELK) :
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response to the detection of the vehicle il LE i &%{ﬁ’ SE B~
that is about to drift beyond a solid line B g g 2 Bap e kB N B
marking, the edge of the road or into AP E F‘fﬂ I T “iﬁ?’ B oo
oncoming or overtaking traffic in the
adjacent lane.
Vimpact — means the speed at which the|Vimpact — means the speed at which the|3.11.1.21 Fi.38 :# & (Vimpac) © % B & §8(3.11.1.21 42 3 & (Vimpact) © X Z& B 4

profiled line around the front or rear
end of the VUT coincides with the
virtual box around the test targets
(platform not included in the virtual
box) EPTa, EPTc, EBTa and EMT as
shown in the right part of the figures

below.

T - T I
a8 B R
- (f@bdf
AAaAaAg

Vrel test — means the relative speed
between the VUT and the test target
(EPT, EBT or EMT) by subtracting the

profiled line around the front end of the
VUT coincides with the square box
around the EPTa, EPTc and EBT as

shown in the figure below.

7

z_ F

(= o7 ¢

B A D 4R S s 2R
PBHRD 2 )% B

BRI B R P g R

EPTa ~ EPTc ~

EBTa 2 EMT 4c~ [

AET o

GESARHEIT)

3.11.1.22 385 40 ¥ B (Vrel test) *

% 4n

2 BB ETRE D FRS A EA
(EPTa) ~ P #9523 {7 2 (EPTc)™M % P
£p 78 52 (EBT)% Blehm#r =
A BIALR PF e B o 4o T B AT o

GESARHET)

e 1ol il

ﬁ%ﬁma%%aﬁ

(EPT ~ EBT & EMT)Z2_ 4p ¥ti#

» H
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longitudinal velocity of the test target
from that of the VUT at the start of test.

Vrel_impact — means the relative speed at
which the VUT hits the test target (EPT,
EBT or EMT) by subtracting the
longitudinal velocity of the test target

from Vimpact at the time of collision.

2.2 Test Scenarios
Car-to-Bicyclist  Dooring  Adult
(CBDA) — a collision between the
vehicle’s door (or an occupant exiting a
vehicle equipped with a sliding door)
and a bicyclist traveling alongside the

parked vehicle.

Car-to-Pedestrian Farside Adult 50%
(CPFA-50) — a collision in which a
vehicle travels forwards towards an
adult pedestrian crossing its path
running from the farside and the frontal

structure of the wvehicle strikes the

Car-to-Pedestrian Farside Adult 50%
(CPFA-50) — a collision in which a
vehicle travels forwards towards an
adult pedestrian crossing its path
running from the farside and the frontal
structure of the vehicle strikes the

S R Sk )

P AR2 S i R o

<

311123 Eﬁ_;ﬁijﬁ }Lj—i }i (Vreliimpact) s

2 P fppidE ;% P 1R (EPT » EBT &

EMD)* rifipe 2 p i & - H (@

SRR %D IR AR R R

B PR e A o

3.11.2 %8
31121 2 PR fcp 78 561 pidfe
B i Z (Car-to-Bicyclist Dooring

Adult, CBDA) : # F* B f(& fie & %

L rz2 g 2D B im3 AR

i

g3
2 p B sl pidE2 B -

3.11.2.2 g ¥h = A gdg 8 #% 50%
(Car-to-Pedestrian ~ Farside  Adult,
CPFA) : B jmimiepr > o3 5 & 4 {7
AP iR, FARE BT S AR
3o Bt AP A2 50 d A

AL HH

BALLS oo & 4 g4k BB # 5%

50%(Car-to-Pedestrian Farside Adult,
CPFA) : B2 §miFiEPF > m > § & 4 {7
LR iR, FARE T FAK
g Bt g RARP AL 50 e AL

BiFL2ZHER -
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pedestrian at 50% of the vehicle's width

when no braking action is applied.

Car-to-Pedestrian Nearside Adult
25% (CPNA-25) — a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path

walking from the nearside and the

frontal structure of the vehicle strikes
the pedestrian at 25% of the vehicle’s
width when no braking action is

applied.

Car-to-Pedestrian Nearside Adult
75% (CPNA-75) — a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path

walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 75% of the vehicle’s
width when no braking action is
applied.

Child

Car-to-Pedestrian Nearside

pedestrian at 50% of the vehicle's width
when no braking action is applied.

Car-to-Pedestrian Nearside Adult
25% (CPNA-25) —a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path
walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 25% of the vehicle’s
width when no braking action is
applied.

Car-to-Pedestrian Nearside Adult
75% (CPNA-75) —a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path
walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 75% of the vehicle’s
width when no braking action is
applied.

Child

Car-to-Pedestrian Nearside

3.11.2.3 378 = A pidg I+

B 25%
(Car-to-Pedestrian  Nearside Adult,
CPNA-25): & §m{7i&pr>m > 5 = 4
FAPITHARTARARIL FAK
B aiﬁi;mﬁ'}ip/’v\‘ 25 fw € Fii.
FiFAZEE -

3.11.2.4 738 = A gig 8 d% 75%
(Car-to-Pedestrian  Nearside Adult,
CPNA-75): & §m{7i&pF > w0 > § = 4
AP T AR T AR RS F AL
B aiﬁi,!_mﬁ')ipfv\' 75}£§/Fn
FiTAZER -

3.11.2.5 54 24 M mdg 5@

31116 i = & A mdE i

30117 3T = = A g

B P

25%(Car-to-Pedestrian Nearside Adult,
CPNA-25): & dm {78 pF > 0 % § = 4
ﬁ&éﬁmav*ﬁﬁ;g;;%ﬁ

= é’iﬁ,l_mfﬁiﬂ/v\'
FAAZEHE -

25 v gﬁ

B P

75%(Car-to-Pedestrian Nearside Adult,
CPNA-75): & §@ {73 pF > 3 > § & 4
FADTHAFTARIRE FAL

= ﬁiﬁ,l_mﬁ‘fgp/w\'
BAAZEE -

3.11.1.8 3T =4 %2 & A3 7

75 J gﬁ

B &
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Obstructed 50% (CPNCO-50) — a
collision in which a vehicle travels
forwards towards a child pedestrian
crossing its path running from behind
and obstruction from the nearside and
the frontal structure of the wvehicle
strikes the pedestrian at 50% of the
vehicle's width when no braking action

is applied.

Car-to-Pedestrian Longitudinal Adult
25% (CPLA-25) — a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
25% of the vehicle’s width when no
braking action is applied or an evasive
steering action 1is initiated after an
FCW.

Car-to-Pedestrian Longitudinal Adult

50% (CPNC-50) — a collision in which
a vehicle travels forwards towards a
child pedestrian crossing its path
running from behind and obstruction
from the nearside and the frontal
structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width

when no braking action is applied.

Car-to-Pedestrian Longitudinal Adult
25% (CPLA-25) —a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
25% of the vehicle’s width when no
braking action is applied or an evasive
steering action is initiated after an
FCW.

Car-to-Pedestrian Longitudinal Adult

Z 50% (Car-to-Pedestrian Nearside
Child, CPNCO-50) : & § {7 & pF »
FoELE LT B2
S AN BT EAKD B e
BRP A2 50 e ALAE T A2

]
B o

._%

it
1

-

3.11.2.6 i &8 = A giLdg f8id% 25%
(Car-to-Pedestrian Longitudinal Adult,
CPLA-25): 2 §@ {7 &P > o w0 > 2 =&
LfFAFEA et B ALS AR
R IRE BT B RARS
PgEged T - Bimta TR A2
25 R € FLIE (7 A 2 B o

31127 #wv =38 = A g I+ 8 #F %

50%(Car-to-Pedestrian Nearside Child,
CPNC): @ §miz&pF m > 5 224 {7
ARITH G RmP 2 BT AR
H

BRE, FAKE 2T e TAP
A2 50 Jaf ALAE 7 A 2B e

30119 # = & % g 8 2%
25%(Car-to-Pedestrian ~ Longitudinal
Adult, CPLA-25) © & & {7 &£ > o
S A A EAS R R EAK
AW pRIFE L RETL D R
AEFRFE T D HEE G TR

BA 225 ek LR T A FHE o

3ALII0 3 4 g f 8 3 %
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50% (CPLA-50) — a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
50% of the vehicle’s width when no

braking action is applied.

Car-to-Pedestrian Turning Adult 50%
(CPTA-50) — a collision in which a
adult

pedestrian crossing its path, walking

vehicle turns towards an
across a junction (in either the same and
opposite direction as the VUT, before
the VUT made the turn) and the frontal
structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width

when no braking action is applied.

Car-to-Pedestrian Reverse
Adult/Child 50%
(CPRA/Cm-50) — a collision in which

a vehicle travels rearwards towards an

moving

adult or child pedestrian crossing its

50% (CPLA-50) —a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
50% of the vehicle’s width when no
braking action is applied.

50%(Car-to-Pedestrian ~ Longitudinal
Adult, CPLA-50) : & §& {7 i£ ¥ > o 0
2 AAFAE S e BAK
B8Rt e BAR A2 50 A AL

RiTAZFRE -

31128 # & X A B HF B 2 %

50%(Car-to-Pedestrian Turning Adult,

CPTA-50) : & fak % 482 2 o r

o e G AT A AR S AR BT

(2 4REE S o 0 (7 4 SpI3R D dwenfT

B el A ARE ) FAKS 5 B
wE e RRE A2 50 g g iT A
28 -

3.11.2.9 @)@ & % /523 BHmATH

32 % 50%(Car-to-Pedestrian Reverse

Adult/Child moving, CPRA/Cm-50) :

Lo s
14 =

’ie

PRl FiepF 4 oA RN ZF

FAPTHARTARARE  F ALK

50%(Car-to-Pedestrian  Longitudinal
Adult, CPLA-50) : 2 {5 {7 i£ & > e
PR A FAEL G e EAK
B8Rt e BAE A2 50 A L

REFAZER -
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path walking from the nearside and the B BImis S R R A2 50 B A

rear structure of the vehicle strikes the
pedestrian at 50% of the vehicle’s
width when no braking action is

applied.

Car-to-Pedestrian Reverse
Adult/Child stationary (CPRA/Cs) —
a collision in which a vehicle travels
rearwards towards an adult or child
pedestrian standing still and the rear
structure of the vehicle strikes the
pedestrian at 25, 50 or 75% of the
vehicle’s width when no braking action
is applied.

Car-to-Bicyclist Nearside Adult 50%
(CBNA-50) — a collision in which a
vehicle travels forwards towards a

bicyclist crossing its path cycling from

the nearside and the frontal structure of]
the vehicle strikes the bicyclist when no

braking action is applied.

Car-to-Bicyclist Nearside Adult 50%
(CBNA-50) — a collision in which a
vehicle travels forwards towards a
bicyclist crossing its path cycling from
the nearside and the frontal structure of
the vehicle strikes the bicyclist when no
braking action is applied.

RiFAZER -

311210 58 = 4 /623 £ a8

2 B  (Car-to-Pedestrian Reverse

Adult/Child stationary, CPRA/Cs) : #

% =

’]9 £l

I® iF 2 (7EpF F o> AR

A zh 2 EE b ;?;\z'r—éi s B gRTE S R

BE A2 2550 & 75 re € AR (7 A

2 R e

3.01.2.11 itz p 78 s L pdg F85#
%  50%(Car-to-Bicyclist Nearside
Adult, CBNA-SO)' B (7
FAAEEL TR E T ARH
L.‘_,?#\i’réi , ﬁiﬁh_m ﬁ‘}i'ﬁ
50 e FidE P T B BEL 2 fFH o

BALLL SEshf (7 8 56 L gk 5 32

%  50%(Car-to-Bicyclist Nearside
Adult, CBNA-50) : & §& {7 & > a0 >
L3RR AL TSR T AR R
EiFAKR Bt o TRP AL
50 e FidE P FE L 2 5 o
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collision in which a vehicle travels
forwards towards a bicyclist crossing
its path cycling from the nearside from
behind an obstruction and the frontal
structure of the vehicle strikes the
bicyclist at 50% of the vehicle's width

when no braking action is applied.

Car-to-Bicyclist Farside Adult 50%
(CBFA-50) — a collision in which a
vehicle travels forwards towards a

bicyclist crossing its path cycling from

the farside and the frontal structure of]

the vehicle strikes the bicyclist at 50%

of the vehicle's width when no braking

action is applied.

Car-to-Bicyclist Longitudinal Adult
25% (CBLA-25) — a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction

in front of the vehicle where the vehicle

Car-to-Bicyclist Longitudinal Adult
25% (CBLA-25) —acollision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle

Nearside Adult Obstructed, CBNAO-

50): B dmiTiEpEo B 3§ p A A BEL

BTl i > Bk 7ARE B

’{J—’

FALD BRI G R AR A2 50

Je g REAE B TR BEL 2 B

301213 itih p 73 5L gifh sk o8

e 50%(Car-to-Bicyclist Farside Adult,

CBFA-50): # faf7iep 5% 4 f (3

BEEL PR RTARE RS A

KD > 24wt e TRF A2 50 ek

B FIHL 2 FB o

3.01.2.14 m=hp 78 261 pidg 538
& 25%(Car-to-Bicyclist Longitudinal
Adult, CBLA-25) © & §m{7i&pF > o

RN R T

2 R R B 5

g,l"v? E] f—r

AEH &

2025 # %< Euro NCAP #.3 2019 # »x Euro NCAP .3 i 37 TNCAP £~ ¥ % (% = %K) ¥R TNCAP % - =33
Car-to-Bicyclist  Nearside  Adult 3.11.2.12 5+ p 78 551 [amd mf
Obstructed 50% (CBNAO-50) — a H B #F % 50%(Car-to-Bicyclist

BALLI2 Fsp 78 S gk HH

% 25%(Car-to-Bicyclist Longitudinal
Adult, CBLA-25) : 2 j@ {7 &P » I
g|117gf¢§5§45§%_5®8| -F

i€
*ED A T {8

AT = {g,_a\p - ‘c._,ﬁ"

32



2025 # 5% Euro NCAP L%

2019 # % Buro NCAP #.3

iz 27 TNCAP % ~ j_’if:_(t;’,_‘: 55:)

#/5 TNCAP % - K493

would strike the cyclist at 25% of the
vehicle’s width when no braking action
is applied or an evasive steering action
is initiated after an FCW.

Car-to-Bicyclist Longitudinal Adult
50% (CBLA-50) — a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 50% of the
vehicle’s width when no braking action

is applied.

Car-to-Bicyclist Turning Adult 50%
(CBTA-50) — a collision in which a
a bicyclist
the

opposite direction across a junction and

vehicle turns towards

crossing its path, cycling in
the frontal structure of the wvehicle
strikes the cyclist at 50% of the
vehicle's width when no braking action

is applied.

would strike the cyclist at 25% of the
vehicle’s width when no braking action
is applied or an evasive steering action
IS initiated after an FCW.

Car-to-Bicyclist Longitudinal Adult
50% (CBLA-50) — a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 50% of the
vehicle’s width when no braking action

is applied.

3.11.2.15 wix3p 728 561 pi i 8 R

P s L2 R
TRT A2 25 A A p 78

2B e

N
oL

% 50%(Car-to-Bicyclist Longitudinal
Adult, CBLA-50) : & §mi7i&pF >
ECRIE- I - RN N A TR
AEH > Bgmr e AP A2 50
ERiE D (TEEEL2 TR o

3.11.2.16 % p (78 51 pidy [F5 &
B (Car-to-Bicyclist Turning Adult,
CBTA-50) : # fmi 4 % 482 < jo v
o oj AR AnE > e BT
ARH P ERED DRl G B R
BA2 50 e pidg p (78 B L 2 F
1

Fad

9

o

3.01.1.13 wo B p {78 26 L gy (538

EE Pt 1T AR
RAF AL 25 Agaidip 79

2 5

i m
oL

% 50%(Car-to-Bicyclist Longitudinal
Adult, CBLA-50) : 2 #m{7iEpF >
AL FASLSR Y e
AED > BfEr G RARE A 2L 50 &y
gRifEp TB L2 R -
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Car-to-Motorcyclist Rear Stationary
(CMRs) — a collision in which a vehicle
travels forwards towards a motorcyclist
and the front structure of the vehicle

strikes the rear of the motorcycle.

Car-to-Motorcyclist Rear Braking
(CMRp) — a collision in which a
vehicle travels forwards towards a
motorcyclist that is travelling at
constant speed and then decelerates,
and the frontal structure of the vehicle

strikes the rear of the motorcycle.

Car-to-Motorcyclist Front Turn
Across Path (CMFtap) — a collision in
which a vehicle turns across the path of]
an oncoming motorcyclist travelling at
a constant speed, and the frontal
structure of the vehicle strikes the front
of the motorcycle.

Car-to-Motorcyclist Oncoming

(CMoncoming) — a collision in which a

3.11.2.17 #2251 3 3 fi R 8 325

(Car-to-Motorcyclist Rear Stationary,

CMRs): # {5 /L% (7 8 44 o 1 4 1

L PSSP e T B

Wi 2 s 2 FE o

3.11.2.18 88 561 0@ pidg 75 385

(Car-to-Motorcyclist Rear Braking,

CMRD): {8 > & §miw (7% 31T 1Y

|'N

PR RS R

#

EERE R TR L ;% 4 LS

—%iﬁ—ﬁo

—n
LN

3.11.2.19 # $ 4% & o6 1 pidg -3 38 5%

(Car-to-Motorcyclist Front Turn

Across Path, CMFtap) : & fmi 4* 7 4%
T r e UETERGTRLPD

Sl FRELTH B R B i

fd2 w22 Fi o

3.11.2.20 $to % & 459 551 midf -5

23 % (Car-to-Motorcyclist Oncoming,
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vehicle drifts out of lane and into the
path of a motorcyclist travelling in the

opposite direction in the adjacent lane.

Car-to-Motorcyclist Overtaking
(CMovertaking) — a collision in which a
vehicle drifts out of lane and into the

path of a motorcyclist travelling in the

CMoncoming) : & {gimaL R & ip » &

MO HRT RGP DA R e (H

w)F R B TR T AR

:]‘%’—?ﬁ: o

3.11.221 B i d Wb s mif 5

23 5 (Car-to-Motorcyclist Overtaking,

CMovertaking) : & §gig a4t/ & i > 1

LR HEF RS P AN

it
B S 2 A S -

same direction in the adjacent lane. i b gk 7%
3 REFERENCE SYSTEM 3 REFERENCE SYSTEM 3013 %2 45 3012 %4 kst
3.1 Convention 3.1 Convention 3.11.3.1 & R 3.11.2.1 3@ B

3.1.1 For VUT, EPT, EBT and EMT use
the convention specified in 1SO 8855 :
1991 in which the x-axis points towards
the front of the vehicle, the y-axis
towards the left and the z-axis upwards
(right hand system), with the origin at
the most forward point on the
centreline of the VUT for dynamic data
measurements as shown in Figure 3-1.

3.1.2 Viewed from the origin, roll, pitch

3.1.1 For VUT, EPT and EBT use the
convention specified in ISO 8855 :
1991 in which the x-axis points towards
the front of the wvehicle, the y-axis
towards the left and the z-axis upwards
(right hand system), with the origin at
the most forward point on the
centreline of the VUT for dynamic data
measurements as shown in Figure 1.

3.1.2 Viewed from the origin, roll, pitch

31311 5% B dm~ PHEF A~ PR
Birassd z piEd B SR

* 1SO 8855 : 1991 2 i P& 7 8 f&
HyRiR £ o 4L R U’X%@vﬁg‘
Yﬁ%ﬁéﬁﬁl¢ VA IE

(?i&%ﬂm’&%mmﬁ%ﬁﬁ
VA2 BHBE o o] 2 AT o

3.11.3.12 M R gk i ¢ o o fuid &

301211 %24~ PHRiFALE D

TpFa L w @ * ISO8855:1991
2 i P (T 6 R B Rl £ ot i P
Xﬁﬂl%‘grﬁ’ F“Y%J}F]ra»ﬁiﬁ%TIE
Bl Z doRldp e 2 B (% F ARk R) 0 R
BRI L BB R A2 Eow B deF]
1 %7 o

311212 M R Eh L¢P o o fuid &
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and yaw rotate clockwise around the X,
y and z axes respectively. Longitudinal
refers to the component of the
measurement along the x-axis, lateral
the component along the y-axis and
vertical the component along the z-
axis.

3.1.3 This reference system should be
used for both left-hand drive (LHD)
and right-hand drive (RHD) vehicles

and yaw rotate clockwise around the X,
y and z axes respectively. Longitudinal
refers to the component of the
measurement along the x-axis, lateral
the component along the y-axis and
vertical the component along the z-
axis.

3.1.3 This reference system should be

used for both left (LHD) and right hand
drive (RHD) vehicles tested.

i3 37 TNCAP i~ ¥ % (% = %K)
(roll)~ if- #r & (pitch) 22  # & (yaw)~
G lE g NG X B Y fheE Z
Pho o 500 F X dherip) £ 2 558~ )
wairE Y phinplE SN s L E e

RI R e F Z fhenipl £ 2 5% o

$ . TNCAP % - %%
(roll)~ i ¥ & (pitch)£2  #: & (yaw)~
B IEpE A N X Y dhE Z
Pho o LU0 F X fherip] £ 2 558~ )
W oeeE Y PR E 3N s 2 E e
Rl AR % Z $heip| £ 5 5% o

a8

(Rp &+ L EE T

tested.

a8

3.11.2.1.3 % 1 *7% = % (LHD) #
P2 TR B -

3.1.4 The nearside is swapped as per|3.1.4 The nearside is swapped as per|(FIP} & + & & > B & 7 33:9)
LHD and RHD vehicles. Figure 3-1) LHD and RHD vehicles. Figure |
shows the near and farside of the| shows the near and farside of the
vehicle for a left hand driven (LHD)| vehicle for a left hand driven (LHD)

vehicle. vehicle.
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Figure 3-1 : Coordinate system and
notation (LHD & RHD) and nearside —
farside for LHD vehicle

3.2 VUT longitudinal path error

3.2.1 For CMFp scenario, the VUT
longitudinal path error is determined as
the difference between the desired
position and the actual position of the
front of the VUT when measured at a
single defined “‘stable” position of the
front of the EMT during the test.

VUT longitudinal path error = Xvur,

desired = XVUT, actual (@XEMT)

Coordinate system and

Figure | :

notation

GE2ARHEIR)

31132 £ 5% 2 fp4ie ki &

GEZN=1EED)

31132 1 $> i@ s 8 551 mi B 5

%5 (CMFtap) > % 5% & i85 v h 4 &

(longitudinal path error)z. % % 5 & #

B PR S B 2 Ry

,\-va ;—,':i-ﬁlf?(]\-v

FI%"—ﬂfﬁﬁiﬁﬁglj‘sﬁ}i

B2 A0 o

L% e hE=Xvor 9 7 -

= (@XemT)

Xvur F
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When the origin of the reference system
is at the intended collision point, the
values shown in the table below shall be
used to determine the VUT longitudinal
path error.

VUL aperdd EMI sy [ Xoas
30 km b Miim
10 Kk 45 kinh - 1060 - S0.00 w
o0 kioh A6 m
30 kmh Mitm
15kmn 45 hmh <163 - .00 m
o6 kin'h 0,56
30 kmh Nidm
MR 45 kmh PAATHE™ 00w
0 ko b 640 m

3.3 VUT Lateral Path Error

3.3.1 The lateral offset (YvuT-error) i
determined as the lateral distance
between the centre of the front axle of
the VUT when measured in parallel to
the intended path as shown in Figure 3-
2.

3.2 Lateral Path Error

3.2.1 The lateral offset is determined as
the lateral distance between the centre
of the front of the VUT when measured
in parallel to the intended straight lined

path as shown in the figure below.

Lateral offset = Yvur error

§ 5% R B T A R SR

Jeig * T AT 2 BEATXRSD

Ko BB E o

EGESRKETIE)

3.11.3.3 ®lw» Bm# &
3.11.3.3.1 % k4 & (YvuT-error) 2. %

:» F)‘gﬁé’iiﬁ;,mjﬁbﬂ :»’.,_,_,‘t_,)\ iF oA

2B MBS T FREREFEATE DR
PEHRF-A E 0 4o B 3 7o e

Bl

3.11.2.2 Rflw k/m# E
3.11.2.2.1

i #5

Yvur i¥ £

¥ (lateral Path
Error)2. € & 7 £ B3 f@w > ¢ <
R a2 MR FRIEP
AR DR e JEHEE L B 0 4o T B YT
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GESARHEEIR)
E = EESRHEET)
- Figure 2 : Lateral path error
‘ el
. —— e
Figure 3-2 : Lateral path error
3.4 Profiles for impact speed|3.3 Profiles for impact speed|3.11.3.4 i B 2 %77 &
determination determination 311341 X 52 §m2 B 573 mHtthor (3.11.2.3 pfed & 2 o1

3.4.1 A virtual profiled line is defined
around both the front end and the rear
end of the VUT. This line is defined by
straight line segments connecting seven
points that are equally distributed over
the vehicle width minus 50mm on each
side. The theoretical x,y coordinates are
provided by the OEMs and verified by
the test laboratory.

3.3.1 A virtual profiled line is defined| #%-°

around the front end of the VUT. This
line is defined by straight line segments
connecting seven points that are
equally distributed over the vehicle
width minus 50mm on each side. The
theoretical x,y coordinates are provided
by the OEMs and verified by the test

laboratory.

SALA A B R Bt B RlAE

AOS0mm o Fd T 3ade 2 - 5T (F

CEEES Y1) EELEE
:y}i*g‘/:_pmjlﬁﬂ \‘E}I#ﬁ ,—!zﬁ@_r_’ E}
Wl AT o

3H231§$§ﬁ\§

?’i&*—r—‘r
o g AR Al B OF A ‘%» P
#50mm - Fd Tiad|ez - gL (S
M B R AR RS F o xy Bk
B 3Rt o RIS
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somm_ __%0mm  S0mm_ . __ Somm ome_, - 20me GES AR HEEIR)
e HSAEET)
Figure 3-3 ©  Virtual profiled line  |Figure 3 : Virtual profiled line around
around both the front end (left) and vehicle front end
rear end (right) of the VUT
3.4.2 Around the EPT a virtual box is|3.3.2 Around the EPT a virtual box is|3.11.3.4.2 p &7 X % [ 7 &7 m # L
defined which is used to determine the| defined which is used to determine the| = 75> * KPP g & o 2 m#HE T (311232 P {7 4 % B &7 B #D
impact speed. The dimensions of this| impact speed. The dimensions of this| = 752- % ~} 4-@] 5 #7770 > S5 BX & >35> % RP|EAfLE R o P BT
virtual box are shown in Figure 3-4| virtual box are shown in Figure 4| * B LIV M2 A B¢ S MREE| > 352 % ~F 4o B 4 9700 o H50 F AR
below, with reference points on the hip| below. For crossing scenarios, the| # & = ;% € 2 5 # 8 o if 2| 8 > EPT % g8 B3N @ G e |
and a virtual point where the centreline| reference point of the EPT is the HIP| 3.11.7.2 ¥ chii Bt B F 2 H8| 44 B P M FTEREL > )5
of the dummy crosses the virtual box.| point and for the longitudinal scenario| #T#k * %% 8k o Ji $% B o
The scenario descriptions in 7.2| a virtual point where the centreline of]
illustrate which of the reference points| the dummy crosses the virtual box.
is used in that scenario.
Er* Q& E' @ g[(& & GES AR HIET)
Ll ah i EESARHET)
240 mm -=} = - 360 mm 315 mm - 3 - 396 mm 240 mm - e t=-360mm  315mm = S = 396 mm
Figure 3-4 : Virtual box dimensions | Figure 4 : Virtual box dimensions
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around EPTa and EPTc

3.4.3 Around the EBT a virtual box is
defined which is used to determine the
impact speed. The dimensions of this
virtual box are shown in Figure 3-5
below, with reference points on the
crank shaft, most forward point on the
front wheel and most rearward point on
the rear wheel. The scenario
descriptions in 7.3 illustrate which of
the reference points is used in that

scenario.

X 1900 mm
1040 mm e

! Y
' A
300 mm - .

Figure 3-5 :

-

860 mm =

500 mm
100 mm

‘e 400 mm
Virtual box dimensions
around EBT

3.4.4 Around the EMT a virtual box is
defined which is used to determine the
impact speed. The dimensions of this

3.3.3 Around the EBT a virtual box is

around EPTa and EPTc

defined which is used to determine the
impact speed. The dimensions of this
virtual box are shown in Figure 5
the
reference point of the EBT is the centre
of the bottom bracket (crank shaft)
(dashed line in Figure 5) and for the

below. For crossing scenarios,

longitudinal scenario the most rearward

point on the rear wheel is used.

313430 i A2 HLY B s

Je Rl A KPR E AR R o
BT 3 A28 FAr B 6 AT 0 B
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SRR SvE k& Ak

(4 B e S (AeBl 5 2 B A 0 @ K

'%Lo

GESARHEIT)

- 00 e 00

1040 860

1900

Virtual box dimensions
around EBT

Figure 5 -

3.11.3.44 % p

il e Al

B EE S )0 2 R

Fit 48 i R o
R S A B o A e et

e B AR S B e N8k o
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virtual box are shown in Figure 3-6 BL2k A i Y gL R w2
below with reference points on the side 2L E Sk sk if < 3.11.74
mid position, most forward point on the PR e o RS2 B T
front wheel and most rearward point on %Y B o
the rear wheel. The scenario
descriptions in 7.4 illustrate which of
the reference points is used in that
scenario.
2025 mm o ;%ZQ}EE.T)
B 1012.5 mm -
|}
E E
3 E
-
615 mm 570 mm
EMT Impact points:
1. Front wheel
2. Front left outer edge
3. Left Side
4. Rear wheel
5. Front right outer edge
Figure 3-6 :  Virtual box dimensions
around EMT and impact points
4 MEASURING EQUIPMENT 4 MEASURING EQUIPMENT 3.11.4 € plpe i 3.11.3 £ plpe ik
4.1.1 Sample and record all inertial/GPS|4.1.1 Sample and record all dynamic|3.11.4.1 775 3 {2 (inertial)/GPS ¥z 2 ([3.11.3.1 *#75 & j Bz 2 1k % 54
data at a frequency of at least 100Hz.| data at a frequency of at least 100Hz.| # & % o454 5 % 17 143> 100Hz - ¢ | #F 5 7 17 %2 100Hz- @ * £ & > 7%
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Synchronise the VRU target data with
that of the VUT using the DGPS time
stamp.

4.1.2 Where assessment by video
footage is permitted (CBDA only),
footage must be recorded in high
definition [ 1080p or above and >50Hz].

4.2 Measurements and Variables

4.2.1Time T
oTo, time of test start. To = To
TTC 4s except for :

»CMRb : Tois1s. before

TEMT_deceIeration_start

= Scenarios involving
steering : Tois 1s. before
Tsteer

» CPFA, CPNA, CPNCO,
CPTA CPRAJ/CPRC : For
the EPT, To starts when the
EPT enters the steady state
distance (0.5s after EPT
acceleration phase). For

Synchronise using the DGPS time
stamp the EPT and EBT data with that
of the VUT.

4.2 Measurements and Variables
421 Time
eToequals TTC =4s

-
To

M"

R SR - S LA N S

(DGPS time stamp)#- P &35 $1 37 B

(R TS CEEEE-T SR

LENE Y E
T (42 CBDA) »

ﬁ’*ﬁ}i%rﬁl(lmmp

< %3t 50Hz) o

]
2
®

{

9_‘5’4}:%‘

3.11.4.2 B iple i
3114215

T
1) To: B%EFE o
o To=TTC 4s >

T “,/i ob
T.CMRb: Tos

TEMT_deceleration_start gL

14 -
.2 & 8
To & Tsteer® 145 ©
II.CPFA ~ CPNA -~
CPNCO ~ CPTA -~
CPRA/CPRC :
HEESFAL T
N R

E_f ok FLpF 4 2 (DGPS time
stamp)#-p {57 4 2 P A {78 5
L8 LR D R

3.11.3.2 B ipl 2 S #c

301321 T
(1) LHFEs fhaRam T
i3

43




2025 # 5% Euro NCAP L%

2019 # % Buro NCAP #.3

I
W

i 37 TNCAP i~ ¥ % (%

#/5 TNCAP % - K493

VUT, To=TTC 4s

» CBFA, CBNA, CBNAO :
For EBT, To starts when the
EBT enters the steady state
distance (0.5s after EBT
acceleration phase). For
VUT, To=TTC 4s

eTaes, time where AEB Taes
activates
oTrcw, time where FCW Trcw
activates

®Timpact, time where VUT  Timpact

impacts the target

oTaeg, time where AEB
activates

o Trcw, time where FCW
activates

e Timpact, time where VUT
impacts EPT or EBT

TaeB

Trcw

Timpact

18 TSR i B
HEpFE(Tr p R F A
R R R RS
0.54)) °
To=TTC 44, F% -

IV.CBFA -~

CBNA -~ CBNAO :
Hoip 785k
2 2 Tom P &g
7851 e~ 4R
Tk e BE AP (P
PHp ot
e PR RS
0.54)) - ¥ < %
& iw > To=TTC4
iﬂ/gé;- o

Taes

(2) FEaage

3) Trew
g P Bk
o PR D 1

Z_ pEREL

(4)

Timpact

()

(3)

(4)

?‘]i‘( Ead e s
P Y B
R AR TR s
P Y B
Lo RAAE R
NN SN PR,

TaeB

Trcw

Timpac
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time where VUT  Tsteer
enters in curve Segment

® T steer,

®TEMT deceleration_start , time  TemT d
where EMT starts  eceleratio
decelerating in  CMRb p start

scenario (deceleration to be
reached in [1.0] seconds)
®Tdoor operation, time  where
VUT driver door opening
interface is operated

oTopen, time when the door
opens.

Tdoor_o

peration

Topen

4.2.2 Time (LSS-related

tests)

o7, time where To
manoeuvre starts with 2s
straight path

eTipw, time where LDW
activates

oTsteer, time where VUT
enters in curve segment

TLow

Tsteer

®Tcrossing, time where VUT
crosses the line or road

Tcrossing

() Xo?imie» §i
B b2 pE R EL

(6) CMRb}5 3%
Voo pfRse st
B e ip it 2 P (R
LOf P i R
i#)

(7) ZBiphmyd

5
T

steer

TEMT deceleration_start

Tdoor operation

W EE TS
R
(8) M fcd P2 pER Ek

3.11.4.2.2P% ¥ (4p B LSS

)

(1) ERGEE2fF 402
BE

(2) LDW i sufads pF i

() £ imie » d M
B2 R

(4) ZEP IRAREIEM
ARG R

Togen

=

Trpw

Ttcer

Tcrossing

L
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edge
4.2.3 Position of the VUT Xwur,

during the entire test Yvur

4.2.4 Position of the EMT
during the entire test

XemT,

YemT

4.2.5 Position of the target
during the entire test

efor crossing scenarios
eofor longitudinal scenarios

Ytarget
Xtarget

4.2.6 Speed of the VUT
during the entire test
oVimpact, Speed when VUT
impacts the target

Vwut
Vimpact
OVreI_impact, relative speed Vrel_impac
when VUT impacts the

target

4.2.7 Speed of the target Viarget

4.2.2 Position of the VUT
during the entire test

4.2.3 Position of the EPT or
EBT during the entire test
efor crossing scenarios

eofor longitudinal scenarios
4.2.4 Speed of the VUT during
the entire test

®Vimpact, Speed when VUT
impacts EPT or EBT

4.2.5 Speed of the EPT or EBT

Xvut

Ywvut

YepT/
YeBT
XepT/

XEeBT

Vvut

Vimpacct

VEpT
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during the entire test

4.2.8 Yaw velocity of the
VUT during the entire test
4.2.9 Yaw velocity of the
EMT during the entire test

4.2.10 Yaw angle of the
EMT during the entire test

4.2.11 Longitudinal
acceleration of the VUT
during the entire test

4.2.12 Longitudinal
acceleration of the test
target during the entire test

4.2.13 Steering  wheel
velocity of the VUT during
the entire test

Yyt

Yeur

Yevr

Avut

Atarget

Qwvut

during the entire test VEeBT

4.2.6 Yaw velocity of the VUT  Wyur,
during the entire test

4.2.7 Longitudinal acceleration  Avut

of the VUT during the entire
test

4.2.8 Steering wheel velocity — Quvur

of the VUT during the entire
test

[Ty
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4.3 Measuring Equipment

4.3.1 Equip the VUT and the VRU target
(where self-propelling platforms are
used) with data measurement and
acquisition equipment to sample and
record data with an accuracy of at
least :
eVVUT and target speed to 0.1km/h;

oVUT and target lateral and

longitudinal position to 0.03m;

o\VVUT heading angle to 0.1%;

eVVUT and target yaw rate to 0.1°/s;

4.3 Measuring Equipment

4.3.1 Equip the VUT, EPT and EBT with
data measurement and acquisition
equipment to sample and record data
with an accuracy of at least :

oVUT speed to 0.1km/h;

oEPT and EBT speed to 0.01km/h;

oVUT lateral and longitudinal position

to 0.03m;

oEPT and EBT position in the direction

of movement to 0.03m;

oVUT yaw rate to 0.1°/s;

3.11.43 £ plfe & 4 A

3.11.4.3.1 £% 2 §m% P {35 % if §
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R
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B 5 h s e d Bodh B R
BAcH > R okl B
BB EHKE ko
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(5) XD imH4Lt#ER 1 0.1%
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eEMT yaw angle to 0.1°;

oVUT and  target
acceleration to 0.1m/s?;

longitudinal

oVVUT steering wheel velocity to 1.0
°ls.

4.3.2 To determine Xtarget at Trcw, Topen
and Tdoor_operation iIN CBDA scenario for
assessment, use of video recording
(including reference markings for
Xtarget) 1S permitted.

4.4 Data Filtering
441 Filter the measured data as
follows :

4.4.1.1 Position and speed are not
filtered and are used in their raw state.

4.4.1.2 Acceleration, yaw rate and VUT
steering wheel velocity with a 12-pole
phaseless Butterworth filter with a cut

oVUT longitudinal acceleration to
0.1m/s?;

oVUT steering wheel velocity to 1.0
°/s.

4.4 Data Filtering
441 Filter the measured data as
follows :

4.4.1.1 Position and speed are not
filtered and are used in their raw state.

4.4.1.2 Acceleration, yaw rate and VUT
steering wheel velocity with a 12-pole

phaseless Butterworth filter with a cut
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0.1m/s?

N

<

(7) i i @ 1.0%

bl

31143248 PRkkp 2 S pify
FH & > 5 7% Trew > Topen %

. N . AN
Tdoor_operatlon Z_ Xtarget o ¥ B0 A

)
ﬁl(é’ g Xtarget 2= % ";/’f;j%-;%) °

3.11.4.4 #cp ik ik

3.01.4.4.1 35T 5] R B4 8 0] =7 17 dc
Ppi& TRk
3.01.4.4.1.1 =% ¢
it Randicdy o

FREFPZ R

3114412 “vi2 B ~ R b B 2 X

%o 4w wEE R D d 12-pole
phaseless = # * 27 g & B

(6) %52 fmsim s B ¢ 0.1m/s?

<

A~

(7) S dm v 1.0%

3.11.3.4 Hdpim it
311341 k45T 7 R RIE R BT E #
PRt 7t

3013401 =% 2 B F Fmik o
N RN RS F

18

<7

311.34.1.2 4eid B ~ B b E B2 £
Ao e R 0 4 12-pole
phaseless ok Ao o B

PP

=24

49




2025 # 5% Euro NCAP L%

2019 # % Buro NCAP #.3

i 37 TNCAP i£+ ¥ % (% = %K)

s TNCAP % - 'R3.%

off frequency of 10Hz.

off frequency of 10Hz.

(Butterworth filter) 2 10Hz
Fierigk

2 4

(Butterworth filter)2 10Hz z_ #% it 4f
Fieripk

5 EURO NCAP VULNERABLE
ROAD USER TARGETS

5.1 Specification

5.1.1 Conduct the tests in this protocol
using the Euro NCAP Pedestrian
Target (EPTa and EPTc), Euro NCAP
Bicyclist Target (EBT) and Euro
NCAP Motorcyclist Target (EMT)
dressed in a black shirt and blue
trousers, as shown in Figure 5-1 below.
The EPT, EBT and EMT replicate the
visual, radar, LIDAR and PMD
attributes of a typical pedestrian,
bicyclist and motorcyclist respectively,
and is impactable without causing
significant damage to the VUT.

L8

5 EURO NCAP PEDESTRIAN and
BICYCLIST TARGET

5.1 Specification

5.1.1 Conduct the tests in this protocol
using the Euro NCAP Pedestrian Target
(EPTa and EPTc) and Euro NCAP

and bike Target (EBT)

dressed in a black shirt and blue

trousers, as shown in Figure 6 below.

The EPT and EBT replicate the visual,

radar, LIDAR and PMD attributes of a

typical

Bicyclist

pedestrian and  bicyclist
respectively, and is impactable without

causing significant damage to the VUT.
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Figure 5-1 : Euro NCAP VRU
Targets (EPTa, EPTc, EBT and EMT)

To ensure repeatable results, the
propulsion system and VRU target
must meet the requirements as detailed
in 1ISO 19206 Road vehicles — Test
devices for target vehicles, vulnerable
road users and other objects, for
assessment of active safety functions
ePart 2 : 2018 : Requirements for
pedestrian targets (articulated targets
only)

ePart 4 : 2018 :
bicyclist targets
ePart 5 (Draft) :
Motorcyclist targets (including Micro-
Doppler)

Requirements for

Requirements for

5.1.2 The VRU targets are designed to
work with the following types of
sensors :
eRadar (24 and 76-81 GHz)

o IDAR

Bicyclist and bike Targets (EPTa,
EPTc and EBT)

5.1.2 To ensure repeatable results the
propulsion system, EPT and EBT must
meet the requirements as detailed in
Acrticulated Pedestrian Target
Specification document version 2.0 and

Specification

Bicyclist Target

document version 1.0.

5.1.3 The EPT and EBT are designed to
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work with the following types of
Sensors :

eRadar (24 and 77 GHz)

eLIDAR
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eCamera

eUltrasonic sensors

When a manufacturer believes that any
of the VRU targets is not suitable for
another type of sensor system used by
the VUT but not listed above, the
manufacturer is asked to contact the
Euro NCAP Secretariat.

eCamera

When a manufacturer believes that the
EPT or EBT is not suitable for another
type of sensor system used by the VUT
but not listed above, the manufacturer
is asked to contact the Euro NCAP
Secretariat.

(4) A5 ARRE

i
Y

dod gm ¥ 5 LRk Rk 2
it 2 Ry P R ,o‘;?%i?*f{fap
R FE R R E PR 2 Rk

2 TNCAP # 7 5 555 4 -

i
*53«%

W
\n-

4o B §mF o
3i~/,§.fﬂ f vqi’#zx
AP g AL g
@ﬁTMMPﬁmﬁﬁ%%

Fl?l\éi—;)i’%géiﬁﬁ

L&
2
vl

il

? imF A

KiY

6 TEST CONDITIONS

6.1 Test Track

6.1.1 Conduct tests on a dry (no visible
moisture on the surface), uniform,
solid-paved surface with a consistent
slope between level and 1%. The test
surface shall have a minimal peak
braking coefficient (PBC) of 0.9.

6.1.2 The surface must be paved and
may not contain any irregularities (e.g.
large dips or cracks, manhole covers or
reflective studs) that may give rise to
abnormal sensor measurements within
a lateral distance of 5.0m to either side

6 TEST CONDITIONS

6.1 Test Track

6.1.1 Conduct tests on a dry (no visible
moisture on the surface), uniform,
solid-paved surface with a consistent
slope between level and 1%. The test

surface shall have a minimal peak
braking coefficient (PBC) of 0.9.

6.1.2 The surface must be paved and
may not contain any irregularities (e.g.
large dips or cracks, manhole covers or
reflective studs) that may give rise to
abnormal sensor measurements within

a lateral distance of 3.0m to either side
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of the test path and with a longitudinal| of the test path and with a longitudinal
distance of 20m ahead of the VUT| distance of 30m ahead of the VUT
when the test ends. when the test ends.

6.1.3 The presence of lane markings is|6.1.3 The presence of lane markings is[3.11.6.1.3 =i ke F ¥ K F & @ 1%3.11.5.13 #FHRg i F v R F & %
allowed. However, testing may only be| allowed. However, testing may only be| # o X m > Z&EZH R 3 Om " p| & e R o @B EES ] 3.0m 1 p
conducted in an area where typical road| conducted in an area where typical road| # ¥ 3 L (T30 RS2 - BB g R o| 2 (B3 L [FARIT2 - BB g HEMm e
markings depicting a driving lane may| markings depicting a driving lane may a‘;q AR BB 2| dp o SRR L AR
not be parallel to the test path within| not be parallel to the test path within| # & d1 33353 € ff Bf EHB P 2 EFIARGEITEHAFR T Exd oy
3.0m either side. Lines or markings| 3.0m either side. Lines or markings| B% & $tZ /2\ %0 = pifg 3 & % 2208 | 24 k2 /& o 2 iR TR & ki
may cross the test path, but may not be| may cross the test path, but may not be| Je ° Jee ©

present in the area where AEB| present in the area where AEB

activation and/or braking after FCW is| activation and/or braking after FCW is

expected. expected.
6.1.4 Junction and Lane Markings 3.11.6.1.4 2= prr 22 & LR
6.1.4.1 Some scenarios described in this 3.11.6.1.4.1 zk#ﬁ;ﬁ; Lr*uo 2_ 20 L B
document require the use of a junction, B IR IR 9T o X%D
where this is the case the scenario iR E2 2 B (B9 2 kTR
description will illustrate the scenario )R A E(R 9 2+£3 8 E)E R
onajunction as in Figure 6-1. The main 7 7] % 3m o
approach lane where the VUT path (1) 2 g HEMBR* 0 R > 4248k
starts, (horizontal lanes in Figure 6-1) Bl R L SRk LI

will have a width of 3.5m. The side lane
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(vertical lanes in Figure 6-1) will have

a width of 3.25 to 3.5m. The lane

markings on these lanes need to

conform to one of the lane markings as
defined in UNECE Regulation 130 :

1. Dashed line starting at the same point
where the radius transitions into a
straight line with a width between 0.10
and 0.15m

2. Solid line with a width between 0.10
and 0.25m

3. Junction without any central
markings

£570m

Figure 6-1 : Layout of junction and
the connecting lanes (Dimensions
reference centre of lane markings)

6.1.5 Lane Markings

6.1.5.1 Some tests described in this

MIEME RE S 10cmo B i *

REE 4m o B EE 6m

(2 Bo %™ 0 FR > AE 5
15cm

B)aiEm? “HEMINIET

EGESKHET)

3.11.6.1.5 & g {4
3.11.6.1.5.1 2 i 5 & % {¥ ] > 3m> @
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document require use of two different

types of lane markings. These lane

markings must conform to one of the
lane markings as defined in UN

Regulation R130 to mark a lane with a

width of 3.5m to 3.7m when measured

from the inside edge of the lane
marking :

1. Dashed line with a width between
0.10 and 0.25m (0.10 and 0.15m for
centerlines)

2. Solid line with a width between 0.10
and 0.25m

The lane markings should be

sufficiently long to ensure that there is

at least 20m of marking remaining
ahead of the vehicle after the test is
complete.

Figure 6-2 Layout of the lane markings

(Dimensions reference inside edge of
lane marking)

FEMBRET 6 RERMNE S 10cme

it * REE 4m FEE6mM; g i
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B UFERER R (£ %D
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6.2 Weather Conditions 6.2 Weather Conditions 3.11.6.2 % 5 g & 31152 % F ¥ i
6.2.1 Conduct tests in dry conditions|6.2.1 Conduct tests in dry conditions|3.11.6.2.1 #5%& B> EE & 5°C 2 |3.11.52.1 HFH B EBER 5°C 2

with ambient temperature above 5°C
and below 40°C. For night time tests,
the lab may liaise with the OEM to be
able to test at lower temperatures.

6.2.2 No precipitation shall be falling
and horizontal visibility at ground level
shall be greater than 1km. Wind speeds
shall be below 10m/s to minimise VRU
target and VUT disturbance. In case of
wind speeds above 5m/s during test the
validity of the tests is decided by lab
discretion using the OEM predicted
performance.

6.2.3 For natural
ambient must  be
homogenous in the test area and in
excess of 2000 lux for daylight testing
with no strong shadows cast across the
test area other than those caused by the
VUT or VRU target. Ensure testing is

daytime testing,
illumination

with ambient temperature above 5°C
and below 40°C. For night time tests,
the lab may liaise with the OEM to be

able to test at lower temperatures.

6.2.2 No precipitation shall be falling
and horizontal visibility at ground level
shall be greater than 1km. Wind speeds
shall be below 10m/s to minimise EPT,
EBT and VUT disturbance. In case of]
wind speeds above 5m/s during test the
validity of the tests is decided by lab
discretion using the OEM predicted

performance.
6.2.3 For daytime testing, natural
ambient  illumination must be

homogenous in the test area and in
excess of 2000 lux for daylight testing
with no strong shadows cast across the

test area other than those caused by the

VUT, EPT or EBT. Ensure testing is not
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not performed driving towards, or away| performed driving towards, or away| @ ° % PR bf o
from the sun when there is direct| from the sun when there is direct
sunlight. sunlight.

6.2.4 Testing at low ambient lighting|6.2.4 Testing at low ambient lighting|3.11.6.2.4 % F¥ M PP Zei if & T8 (7311524 R F MR BB IFETR(T
conditions, night time, are specified in| conditions, night time, are specified in| #F% P > BF % 3.11.9 R 2 - R B A 3118 R o
ANNEX B. ANNEX B.

6.2.5 Measure and record the following|6.2.5 Measure and record the following|3.11.6.2.5 &> # X 3#Z%k B 4em & 3 % |3.11.5.2.5 B3 &F @ % B 4paw & 1 5

parameters  preferably at  the
commencement of every single test or
at least every 30 minutes :

a) Ambient temperature in °C;

b) Track Temperature in °C;

c) Wind speed and direction in m/s;

d) Ambient illumination in lux.

6.3 Surroundings
6.3.1 Conduct testing such that there are

no other  vehicles, highway
infrastructure (except lighting columns
during the low ambient lighting

condition tests), obstructions (except

where detailed in the test scenario),

parameters  preferably at  the
commencement of every single test or
at least every 30 minutes :

a) Ambient temperature in °C;

b) Track Temperature in °C;

c) Wind speed and direction in m/s;

d) Ambient illumination in Lux.

6.3 Surroundings

6.3.1 Conduct testing such that there are
no other vehicles, highway

infrastructure (except lighting columns

the

condition tests), obstructions, other

during low ambient lighting

objects or persons protruding above the
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other objects or persons protruding
above the test surface, that may give
rise to abnormal sensor measurements
within :
e5m either side of the VUT test path
during the full duration of the test and
within a longitudinal distance 20m
ahead of the VUT when the test ends,
ea circle of 2m radius around the VRU
target, and
ethe visual axis between the geometric
centre of the VUT and the circle
surrounding the VRU target.

Lo (5T
by oy 200m
L/ 2.00m
!
B 5ol e =]
i [
~75.00m 3
e e
i T
5.00m 1
' |
i f
20.00 m
Position @ T, = -

Figure 6-3 Free space requirements
(farside scenario only)

6.3.2 Test areas where the VUT needs to
pass under overhead signs, bridges,

test surface that may give rise to
abnormal sensor measurements within
a minimum lateral distance of the VUT
test path as per table below (for a LHD
vehicle), 1.0m around of the EPT and
EBT and within a longitudinal distance
of 30m ahead of the VUT when the test
ends (Figure 7).

1)
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(2) 1P 535 g pa i * X
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: ‘5¢Iﬂlll° Driver side | Passenger side | ;%Z\Q}EE.T)
Drivee | Pascenger CPFA-50 6.0m 4.0m
side : side [ cPnaas 4.0m 4.0m
| CPNA-TS 4.0m 4.0m
i cPncso | aom 4.0m
| CPLA-2S 6.0m 6.0m
: CPLA-TS &0m 6.0m

|
! 1 ‘ CBNA-SO 4.0m 17.0m
r- CBLA-25 6.0m 6.0m
= CBLA.7S 6.0m 6.0m
[ Max 6.0m 17.0m
Figure 7 :  Free surroundings

6.3.2 Test areas where the VUT needs to
pass under overhead signs, bridges,
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gantries or other significant structures| gantries or other significant structures| & 2 # < A2 A T 2 W2 3 o A H B A AZ AP T W E2 Fe oo
are not permitted. are not permitted.

6.3.3 The general view ahead and t0|6.3.3 The general view ahead and to[3.11.6.3.33%5% % 3w > & 2 A A3.11.53 3% w8 > & Rl A+
either side of the test area shall| either side of the test area shall| AR & 5 H 2 A 32 W A p Rk R s HH2 A 32 p KK
comprise of a wholly plain man made| comprise of a wholly plain man made| 3 (4= : BlFRE G 02t ¥ ~ % & Fldrst | B(do: PRAR G ut ¥~ F ¢ Flds
or natural environment (e.g. further test| or natural environment (e.g. further test| Blf&~ X KRS X 2 2) 2 2783 | R - T R ERS 22 5) 72 #73

a2 &

surface, plain coloured fencing or| surface, plain coloured fencing or| B A& k& o & T PAF B §m2 B B AF R4 o A TP D IR B
hoardings, natural vegetation or sky| hoardings, natural vegetation or sky| BR > ™ # i = g ip|B WPl ¥ o BRo ordig o PR R R Y o
etc.) and must not comprise any highly| etc.) and must not comprise any highly
reflective surfaces or contain any| reflective surfaces or contain any
vehicle-like silhouettes that may give| vehicle-like silhouettes that may give
rise to abnormal sensor measurements. | rise to abnormal sensor measurements.

6.4 VUT Preparation 6.4 VUT Preparation 311.64% % 2 fmk & 31154 %2 §mE 4

6.4.1 AEB, FCW and LSS System|6.4.1 AEB and FCW System Settings M? Lrd e f s w3 a3 0154 1% KD et g w S
Settings ARE s 2 B e kSRR R TEE R AR

6.4.1.1 Set any driver configurable|6.4.1.1 Set any driver configurable[3.11.6.4.1.1% & £ & & 2% %k 2L~ @ = |3.11.54.1.1 ﬂf% KD gres sz /8w

elements of the AEB, FCW and or LSS| elements of the AEB and/or FCW| Fidg g & % 5L 2 /&8 & @ ff b kbt | 2 R P E (M2 FR7TAF LK
system (e.g. the timing of the collision| system (e.g. the timing of the collision| & % ¥ 33 £ 2 3% € E 98 (4o | FLfE 7| TE I (4e @ AR EPFP L 00 7
warning or the lane keep assist if| warning or the braking application if] B8t & i BMiF o2 P » B3| P> FRE)AFI Y FEA S
present) to the middle setting or| present) to the middle setting or| R)# B L ¢ FEA L oe? Bl | jed i) LRy N E T2 E0
midpoint and then next latest setting| midpoint and then next latest setting| #8743 11 &1 2 F 8 > 4eB 125 & I0) 4o @] 8 #71 o

%ﬁ‘a

59




2025 # 5% Euro NCAP L%

2019 # % Buro NCAP #.3

1237 TNCAP %% ¥ % (% = 'K)

s TNCAP % - 'R3.%

similar to the examples shown in
Figure 6-4 AEB and/or FCW system
setting for testing.

When the vehicle is equipped with a
Driver State Monitoring (DSM) which
alters the AEB, FCW and/or LSS
sensitivity according to the driver’s
state (e.g. distracted / attentive), this
system shall be deactivated before the
testing commences.

Setting 1 | | Setting 2 | Setting 3 |

Late

[ setting 1 | [ Seuingz] | Set(inga] [ Semngal

Figure 6-4 AEB and/or FCW system
setting for testing
6.4.2 Deployable Pedestrian/VRU
Protection Systems
When the vehicle is equipped with a
deployable pedestrian/VRU protection
system, this system shall be deactivated
before the testing commences.

6.4.3 Tyres

similar to the examples shown in

Figure 8.
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Setting 1 Sefting 2 Setting 3 Setting 4

Figure 8 © AEB and/or FCW system
setting for testing
6.4.2 Deployable Pedestrian/VRU

Protection Systems
When the vehicle is equipped with a
deployable pedestrian/VVRU protection
system, this system shall be deactivated
before the testing commences.

6.4.3 Tyres
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Perform the testing with new original| Perform the testing with new original| #&% ¢ * 2 dak Hdp T2 330~ ¢ | B ER " 2 e ¥ Fdp L2 350 ¢

fitment tyres of the make, model, size,
speed and load rating as specified by
the wvehicle manufacturer. It is
permitted to change the tyres which are
supplied by the manufacturer or
acquired at an official dealer
representing the manufacturer if those
tyres are identical make, model, size,
speed and load rating to the original
fitment. Use inflation  pressures
corresponding to least loading normal
condition.

Run-in tyres according to the tyre
conditioning procedure specified in
7.1.3. After running-in maintain the
run-in tyres in the same position on the
vehicle for the duration of the testing.

6.4.4 Wheel Alignment Measurement

The vehicle should be subject to a
vehicle (in-line) geometry check to
record the wheel alignment set by the

fitment tyres of the make, model, size,
speed and load rating as specified by
the wvehicle manufacturer. It is
permitted to change the tyres which are
supplied by the manufacturer or
acquired at an official dealer
representing the manufacturer if those
tyres are identical make, model, size,
speed and load rating to the original
fitment. Use inflation pressures
corresponding to least loading normal
condition.

Run-in tyres according to the tyre
conditioning procedure specified in
7.1.3. After running-in maintain the
run-in tyres in the same position on the
vehicle for the duration of the testing.

6.4.4 Wheel Alignment Measurement

The vehicle should be subject to a
vehicle (in-line) geometry check to
record the wheel alignment set by the
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OEM. This should be done with the] OEM. This should be done with the| geometry check): 12 % 43 & #5 % _i> | geometrycheck)> 17 & 4 H & 5 2 i+

vehicle in kerb weight. vehicle in kerb weight. Xkipks 22 EE - Xmifpksz2£E -
6.4.5 Unladen Kerb Mass 6.4.5 Unladen Kerb Mass 3.11.64.5 % & & & (Unladen Kerb(3.11.5.4.5 % # & § (Unladen Kerb
Mass) Mass)

6.4.5.1 If applicable, fill up the tank with|6.4.5.1 Fill up the tank with fuel to at{3.11.6.4.5.1 F:§ * - & §&%%0d a3 3.11.5.4.5.1 & % f4 3 > % 90%
fuel to at least 90% of the tank’s| least 90% of the tank’s capacity of fuel.| > % 90% % € %t - F RN o
capacity of fuel.

6.4.5.2 Check the oil level and top up t0|6.4.5.2 Check the oil level and top up t0(3.11.6.4.5.2 & & i = > & & pF4e|3.11.54.52 #e A #8704 4 = & & pF4c
its maximum level if necessary.| its maximum level if necessary.| /X1 ﬁxfé Mo RRE O HERHE LI EBN T RRr > HBRHEE
Similarly, top up the levels of all other| Similarly, top up the levels of all other| 7 % &+ ¥ 41 1 H & 3 *LE o AL, PAAIHEERNUE -
fluids to their maximum levels if| fluids to their maximum levels if]

necessary. necessary.

6.4.5.3 Ensure that the vehicle has its|6.4.5.3 Ensure that the vehicle has its|3.11.6.4.5.3 g3t o2 H @ 58 1 £(3.11.54.53 Fazuth "nz Hisigd 1 2
spare wheel on board, if fitted, along| spare wheel on board, if fitted, along| & & * >*&pt2 b B 072 5 H| & &8+ Rttt L N

TETN-A

=

with any tools supplied with the| with any tools supplied with the
vehicle. Nothing else should be in the| vehicle. Nothing else should be in the

car. car.
6.4.5.4 Ensure that all tyres are inflated|6.4.5.4 Ensure that all tyres are inflated(3.11.6.4.5.4 Fx3 75 #s % 2 fo ¥ ¥ i 3.11.54.54 FERATH Wafe ik 2 ek
according to the manufacturer’s| according to the manufacturer’s| 2 EREFT L F T G A PR L2 REF A F I EF L PHRE
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instructions for the least loading| instructions for the least loading| (appropriate loading condition) e
condition. condition.

masses and determine the total mass
the wvehicle. The total mass

Record this mass in the test details.

required 200 kg interior load.

6.4.6 Vehicle Preparation

6.4.6.1 Fit the on-board test equipment
and instrumentation in the vehicle

6.4.5.5 Measure the front and rear axle

is the
unladen kerb mass’ of the vehicle

6.4.5.6 Calculate the required ballast
mass, by subtracting the mass of the
test driver and test equipment from the

of
the vehicle. The total mass
‘unladen kerb mass’

Record this mass in the test details.

6.4.5.6 Calculate the required ballast
mass, by subtracting the mass of the

test driver and test equipment from the
required 200 kg interior load.

6.4.6 Vehicle Preparation
6.4.6.1 Fit the on-board test equipment

4 (3.11.5.4.6.1 #-2 f?%’i#ﬁﬁ’»ﬁa% A

.| and instrumentation in the vehicle.| # §mp > T KT AR T AR ER| B gEp o T ERT APM T R BN

Also, fit any associated cables, cabling| Also, fit any associated cables, cabling| & % & ik ° £§F TR

boxes and power sources. boxes and power sources.
6.4.6.2 Place weights with a mass of the|6.4.6.2 Place weights with a mass of the|3.11.6.4.6.2 % *x4p % **fe &£ 2 £ £ 3.11.54.62 F%xfp§ "L 2 £ &
ballast mass. Any items added should| ballast mass. Any items added should| (weights) o #75 4= & & &f& % = ¥ 2| (weights) e 75 &% B F &+ B 2
be securely attached to the car. be securely attached to the car. WA o AR o
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6.4.5.5 Measure the front and rear axle
masses and determine the total mass of

is the
of the vehicle.

3.11.6.4.5.6 Féfﬁﬁ’i%ﬁ # (ballast

3.11.6.4.6 # {55 &

3.01.6.4.6.1 #-3 8 FALIFEF 4 % b
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(appropriate loading condition) °
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6.4.6.3 With the driver in the vehicle,|6.4.6.3 With the driver in the vehicle,[3.11.6.4.6.3 & & + & {5 > A~ W Ep|# 3.11.54.63 FR 1+ 2 &g
weigh the front and rear axle loads of| weigh the front and rear axle loads of| = & #he & o jRT s phE £ o
the vehicle. the vehicle.
6.4.6.4 Compare these loads with the(6.4.6.4 Compare these loads with the3.11.6.4.6.4 #-F i@ jm f §9k i & 2 |3.11.54.6.4 #- P ub @ dmf Rk i & 3
“unladen kerb mass” “unladen kerb mass” BERTEFIH BEREFI I
6.4.6.5 The total vehicle mass shall be|6.4.6.5 The total vehicle mass shall be[3.11.6.4.6.5 & % &€ k= 7 & £ fé_ r(3.11.54.65 2 wBE Rz EE 4
within £1% of the sum of the unladen| within 1% of the sum of the unladen| * 200 = 7 » F ¥4 E 5 +1%° 200 27 0 FIFHAE G EI% W
kerb mass, plus 200kg. The front/rear| kerb mass, plus 200kg. The front/rear| #h/{s #h2. Z & & 22 4o % 2% idr fie za‘_ fh/fsdh2. 7 B € B4R R e £

axle load distribution needs to be
within 5% of the front/rear axle load
distribution of the original unladen kerb
mass plus full fuel load. If the vehicle
differs from the requirements given in
this paragraph, items may be removed
or added to the vehicle which has no
influence on its performance. Any
items added to increase the vehicle
mass should be securely attached to the
car.

6.4.6.6 Repeat paragraphs 6.4.6.3 and
6.4.6.4 until the front and rear axle

axle load distribution needs to be
within 5% of the front/rear axle load
distribution of the original unladen
kerb mass plus full fuel load. If the
vehicle differs from the requirements
given in this paragraph, items may be
removed or added to the vehicle which
has no influence on its performance.
Any items added to increase the vehicle
mass should be securely attached to the
car.

6.4.6.6 Repeat paragraphs 6.4.6.3 and
6.4.6.4 until the front and rear axle

is ’éﬁﬁb/%éﬁbif‘_%f“ T 5%t mh/ishE £ R T & 5%
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EAEE B+ AT RN o AEF &+ AT N oo

3.11.64.66 & 4 3.11.64.63 ¥3.11.54.6.6 & # 3.11.54.63 ¥
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loads and the total vehicle mass are
within the limits set in paragraph
6.4.6.5. Care needs to be taken when
adding or removing weight in order to
approximate the original vehicle
inertial properties as close as possible.
Record the final axle loads in the test
details. Record the axle weights of the
VUT in the ‘as tested’ condition.

6.4.6.7 Verify the x-y coordinates for the
virtual front end vehicle contour given
by the manufacturer. When the
coordinates given are within 10mm of
those measured by the test laboratory,
the coordinates as provided by the
manufacturer will be used. When the
coordinates are not within 10mm, the
coordinates as measured by the
laboratory will be used.

6.4.6.8 For
elements of this procedure, vehicle

purposes of the ELK

dimensions shall be represented by a

loads and the total vehicle mass are
within the limits set in paragraph
6.4.6.5. Care needs to be taken when
adding or removing weight in order to
approximate the original vehicle
inertial properties as close as possible.
Record the final axle loads in the test
details. Record the axle weights of the
VUT in the ‘as tested’ condition.

6.4.6.7 Verify the x-y coordinates for the
virtual front end vehicle contour given
by the When the

coordinates given are within 10mm of]

manufacturer.

those measured by the test laboratory,
the coordinates as provided by the
manufacturer will be used. When the
coordinates are not within 10mm, the
coordinates the

as measured by

laboratory will be used.
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two-dimensional polygon defined by
the lateral and longitudinal dimensions
relative to the centroid of the vehicle
using the standard 1SO 8855 coordinate
system. The corners of the polygon are
defined by the lateral and longitudinal
locations where the plane of the outside
edge of each tyre makes contact with
the road. This plane is defined by
running a perpendicular line from the
outer most edge of the tyre to the
ground at the wheelbase, as illustrated
in Figure 6-5.

Longitudinal

locations

-~
e i

il i P

&\ -\

YT T

1

Definition of
lateral location

Lateral
locations

Figure 6-5 :  Vehicle dimensional

measurements

6.4.6.9 Requirements for Steering Robot
friction levels should be checked prior
to testing the ELK elements of this
procedure, as detailed in the Technical
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7 TEST PROCEDURE

7.1 VUT Pre-test Conditioning
7.1.1 General

7.1.1.1 A new car is used as delivered to
the test laboratory.

7.1.1.2 If requested by the vehicle
manufacturer, drive a maximum of
100km on a mixture of urban and rural
roads with other traffic and roadside
furniture to ‘calibrate’ the sensor
system. Avoid harsh acceleration and

braking.

7.1.2 Brakes

7.1.2.1 Condition the vehicle’s brakes in
the following manner, if it has not been
done before or in case the lab has not
performed a 100km of driving :
ePerform twenty stops from a speed of
56km/h with an average deceleration of

7 TEST PROCEDURE

7.1 VUT Pre-test Conditioning
7.1.1 General

7.1.1.1 A new car is used as delivered to
the test laboratory.

7.1.1.2 If requested by the vehicle
manufacturer, drive a maximum of
100km on a mixture of urban and rural
roads with other traffic and roadside
furniture to the sensor
system. Avoid harsh acceleration and
braking.

‘calibrate’

7.1.2 Brakes

7.1.2.1 Condition the vehicle’s brakes in
the following manner, if it has not been
done before or in case the lab has not
performed a 100km of driving :
ePerform twenty stops from a speed of
56km/h with an average deceleration of
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approximately 0.5 to 0.6g.
elImmediately following the series of
56km/h stops, perform three additional
stops from a speed of 72km/h, each
time applying sufficient force to the
pedal to operate the vehicle’s antilock
braking system (ABS) for the majority
of each stop.

elImmediately following the series of
72km/h stops, drive the vehicle at a
speed of approximately 72km/h for five
minutes to cool the brakes.

7.1.3 Tyres

7.1.3.1 Condition the vehicle’s tyres in
the following manner to remove the
mould sheen, if this has not been done
before for another test or in case the lab
has not performed a 100km of driving :
eDrive around a circle of 30m in
diameter at a speed sufficient to
generate a lateral acceleration of
approximately 0.5 to 0.6g for three

approximately 0.5 to 0.6g.
elImmediately following the series of
56km/h stops, perform three additional
stops from a speed of 72km/h, each
time applying sufficient force to the
pedal to operate the vehicle’s antilock
braking system (ABS) for the majority
of each stop.

elImmediately following the series of
72km/h stops, drive the vehicle at a
speed of approximately 72km/h for five
minutes to cool the brakes.

7.1.3 Tyres

7.1.3.1 Condition the vehicle’s tyres in
the following manner to remove the
mould sheen, if this has not been done
before for another test or in case the lab
has not performed a 100km of driving :
eDrive around a circle of 30m in
diameter at a speed sufficient to
generate a lateral acceleration of
approximately 0.5 to 0.6g for three
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clockwise laps followed by three
anticlockwise laps.

elImmediately following the circular
driving, drive four passes at 56km/h,
performing ten cycles of a sinusoidal
steering input in each pass at a
frequency of 1Hz and amplitude
sufficient to generate a peak lateral
acceleration of approximately 0.5 to
0.69.

eMake the steering wheel amplitude of
the final cycle of the final pass double
that of the previous inputs.

7.1.3.2 In case of instability in the
sinusoidal  driving, reduce the
amplitude of the steering input to an
appropriately safe level and continue
the four passes.

7.1.4 AEB/FCW & LSS System Check
7.1.4.1

perform a maximum of ten runs at the

Before any testing begins,

clockwise laps followed by three
anticlockwise laps.

elmmediately following the circular
driving, drive four passes at 56km/h,
performing ten cycles of a sinusoidal
steering input in each pass at a
frequency of 1Hz and amplitude
sufficient to generate a peak lateral
acceleration of approximately 0.5 to
0.69.

eMake the steering wheel amplitude of
the final cycle of the final pass double
that of the previous inputs.

7.1.3.2 In case of instability in the
sinusoidal  driving, reduce the
amplitude of the steering input to an
appropriately safe level and continue
the four passes.

7.1.4 AEB/FCW System Check
7.1.4.1
perform a maximum of ten runs at the
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CPLA
724

CPFA|CPNA CPNCO, CPTA CPRA/CPRC

Ag8 AE8 | FOW/ESS AE

10-60 10 a8

2000 | 5020 1015.20

Forward Farside turn | Nearside L

Forwaid

*For the CPNA-75 an

additional test is performed during both

scenario,

day and night-time as part of the
prerequisite verification at a test speed
of 20km/h and with an EPTa speed of 3
km/h.

2025 # %< Euro NCAP #.3 2019 # »x Euro NCAP .3 1237 TNCAP i£ 2 ¥ (% = %K) ¥R TNCAP % - =33
lowest test speed the system is| lowest test speed the system is| & $L2 B MFEZHRER TR I § 10| t 2 B MFEHE R FRI 10
supposed to work, to ensure proper| supposed to work, to ensure proper| =X ’ M FEH & ALl ¥ i (F o X MIFER RS F T o
functioning of the system. functioning of the system.

7.2 Car-to-Pedestrian Scenarios 7.2 Test Scenarios 3.11.7.2 & 47 A ek T3 3.11.6.2 3#5% T 5

The performance of the system is|7.2.1 The performance of the system is|3.11.7.2.1 &% f {735 T 2 ?f EADH 311621 5% F‘" z Bji‘{-—_,i CH
assessed in different scenarios. For| assessed in different scenarios. For| 2% & 3iifsk o é*'ﬁ AEB {7 A 2 80| B4k 5%k o 444 AEB (7 4 2 B
AEB Pedestrian the scenarios are| AEB Pedestrian the scenarios CPFA-| 4v™ £ #775 o (o ifagy = 4 /Eit#i'fa Bipk 1T =
considered in these sections : 50, CPNA-25, CPNA-75, CPNC-50|GE2EXKEFEK) ARREBR R 25% 1755 A R

and CPLA are considered as shown in
10a, 10b, 10c and 10d
respectively.

Figures

8 d B 75% 1T 0§ FdE 5 i
RS IE Rl %) R it A i
% > 4B 9abed #row o
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7.2.2 For AEB Bicyclist the CBNA and 311.622AEB p 78 51 2 i5:4 7
CBLA scenarios are considered as FERI AR RERE T T
shown in Figures 11a and 11b. B i 8 E% - B 10ab ¥t

T o

7.2.3 For testing purposes, assume a 3.11.62.3 BT a4F st d iy ¢
straight line path equivalent to the Rovd FRE BN %DIH T
centreline of the lane in which the REE I ZEOVURBTASTD fap
collision occurred, hereby known as the Fl2 Fpd] k SLIEF & o

test path. Control the VUT with driver
inputs or using alternative control
systems that can modulate the vehicle

controls as necessary to perform the

tests.
. . . S N T B Eﬁ
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Figure 7-1 : CPFA-50 scenario, Adult

running from Farside

7.2.2 Car-to-Pedestrian Nearside Adult

Figure 9a : CPFA-50 scenario, Adult

running from Farside

Figure 7-2 : CPNA-25 & CPNA-75

scenarios, Walking Adult from

Nearside

7.2.3 Car-to-Pedestrian Nearside Child
Obstructed

Figure 9b : CPNA-25 & CPNA-75
scenarios, Walking Adult from

Nearside
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Figure 7-3 : CPNCO-50 scenario,
Running Child from Nearside from
Obstruction (Annex A)

7.2.4 Car-to-Pedestrian Longitudinal
Adult

Figure 7-4 : CPLA scenario,
Longitudinal walking Adult

7.2.5 Car-to-Pedestrian Turning Adult

Figure 9c : CPNC-50 scenario,

Running Child from Nearside from
Obstruction vehicles (see Annex A)
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For the CPTA scenarios, for the VUT
assume an initial straight-line path
followed by a turn (clothoid, fixed
radius and clothoid as specified in
section 7.2.5.1), followed again by a
straight line, hereby known as the test
path. These tests are conducted without
the use of the turn signals. The VUT
will follow a straight-line path in the
approach lane which will be 1.75m
from the centre of the centre dashed
lane marking of the VUT lane. The 4
different scenarios of CPTA are
represented below :  f for farside turn,
n for nearside turn, s for same direction,

o for opposite direction

CPTA
Foo g R TR SR (CPTA)

e B Rl Y R N Sl

FeFie o~ - B gGr R R - BT

LJE 2w g d AR 4e 3.11.7.2.6.1 3R
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AR LR I AR

TRERH B RS D 2 @

P A BMERY w1508 o448

BES AR TR FEHRT (AT

i 2 i % (farside turn) ~n £ 7 1T xR

%* (nearside turn) ~ s % 7 F + (same

direction) ~ o % 7+ ¥ = (opposite
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turn, pedestrian crossing from nearside
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Figure 7-7 CPTAno scenario — VUT
right turn, pedestrian crossing from

farside
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Figure 7-8 CPTAns scenario — VUT
right turn, pedestrian crossing from

nearside

7.2.5.1 For CPTA, CBTA and CMFtap,
the following parameters should be
used to create the test paths.

FEEEN

7.2.6 Car-to-Pedestrian Reverse
Adult/Child

In the Car-to-Pedestrian Reverse
scenario, a combination of the EPTa
and EPTc is used to ensure robust
The following table
shows which of the pedestrian targets is
used in the different speed and overlap

combinations.

performance.
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pand reetlap [ e CPRASCn
Y "y

s v

7.2.6.1 Where the dummy is stationary
(CPRA/Cs), the dummy should be used
in its resting position with the
articulation being switched off (i.e. not
the static dummy posture as defined in
ISO 19206-2).

N 4

Figure 7-9 :

CPRA/CPRC scenario,
Pedestrian from Nearside (left) and
Stationary (right)

7.3 Car-to-Bicyclist Scenarios
For AEB Bicyclist the scenarios are
considered in these sections :

EGESRKETIE)

3.11.7.2.7.1 % % iy 5 0 R R

(CPRA/Cs)F » % i i Fed >t 2 tht

%o BB H B & H (F(3 % ISO
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CBFA CBNA CBLA CBTA CBDA
Paragraph 731 7328733 734 | 735 736
Type of test AFR AFR an | Fowpess | AFR
VT speed (kb 10-60 10-60 2560 | 080 | 101520 | 10 )
VUT direction Forward Forward ] Forward | Farside turn | Nearside turn, Stationary
No Na ‘ = } Na No Ves
Farside Nearside ‘ Forward Opposite direction Forward
Most reanward
Impact location [%] 50 0 50 2 50 point of closed
Lighting condition Day Day | Day ay Day

*Reference point is the same for front doors and rear doors.
*+* Distance between obscuration veicles [0.1 ~ 0.3]m.

7.3.1 Car-to-Bicyclist Farside Adult

Aves
AA - Trameney of Bicpies target crank thatt
BE - Axs of centreine of Vehide unser Test

Q= brpant ponion Tor S0% fervice venaren

Figure 7-10 : CBFA scenario, Bicyclist
from Farside

7.3.2 Car-to-Bicyclist Nearside Adult

GESAREFER)

3.11.7.3.1 &3

I e & Xy i

5 (CBFA)
GES K HEIR)

311.732:5=4p (78 p6 1 pide (33

Z& (CBNA)
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Figure 7-11 : CBNA scenario, Bicyclist
from Nearside

7.3.3 Car-to-Bicyclist Nearside Adult
Obstructed

Figure 7-12 : CBNAO scenario,
Bicyclist from Nearside(obstructed)
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Adult

Figure 7-13 : CBLA scenarios,
Longitudinal Bicyclist (AEB left &
FCW right)

Note the reflected acceleration
distances Q and R are meant to suit the
limited usable length of a belt-driven
carrier platform. If a self-propelled
carrier platform is used for the
execution of CBLA, the acceleration
distances Q and R can be increased
according to the acceleration

capabilities of the platform carrier.

Figure 10b : CBLA scenarios,
Longitudinal Bicyclist (AEB left &
FCW right)
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7.3.5 Car-to-Bicyclist Turning Adult

7.3.5.1 For the CBTA scenarios, for the
VUT assume an initial straight-line
path followed by a turn (clothoid, fixed
radius and clothoid as specified in
section 7.2.5.1, followed again by a
straight line, hereby known as the test
path. The direction indicator is applied
at 1.0s £ 0.5s before TSteer.

7.3.5.2 The VUT will follow a straight-
line path in the approach lane which
will be 1.75m from the centre of the
centre dashed lane marking of the VUT
lane. The EBT will follow a straight-
line path which will be respectively
2.75m (farside turn) and 5.00m
(nearside turn) from the centre of the
centre dashed lane marking of the VUT
lane. Steady state speed of EBT starts
at4sec TTC.
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7.3.5.2.1 The paths of the VUT and EBT
will be synchronized so that the front
reference point of the EBT impacts the
VUT at 100% overlap, assuming no
system reaction. Farside turn with
opposite direction -> CBTAfo

Figure 7-14 : CBTAfo scenarios,
Turning cycling Adult

7.3.6 Car-to-Bicyclist Dooring

7.3.6.1 For the CBDA scenario a bicycle

is traveling in a straight line at 15 km/h
beside the parked vehicle.
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7.3.6.2 In the first run, the EBT passes
the parking car without operation on
the door opening interface to assess the
information given to the driver, where
applicable.

7.3.6.3 In the second run (when
applicable), the VUT driver door
opening interface will be operated in a
manner that for a warning system
Topen and for a retention system Tdoor
operation is achieved when the
bicyclist front reference pointis @ 8 m
+ [0,5] m from the most rearward point
of the driver door.

Figure 7-15 : Reference point and
direction relative to the VUT for
dooring scenario
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7.3.6.4 Door

operated) :

Pull door handle or activate other door
opening interface (e.g. push a button) in
a manner that would open the door to
exit the car in a normal non-hazard
situation, while pushing the door open.
Emergency exit functions are permitted
where triggered by an additional action
(e.g. second pull).

opening  (manually

For CBDA, all tests shall be performed
with the VUT in parking position
within 60 seconds (180 seconds from
2026 onwards) after propulsion system
turned off with the driver in unbelted
state.

The widest outside structure (without
mirrors) of VUT and obstruction car
are aligned one meter from the path of
the VRU while the central-axis of the
cars are in parallel to VUT path. The
distance between VUT and obstruction

3.11.7.3.6.4 & P B (< # 3% i%)
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car is currently 2m and is intended to be
lowered from 2026 onwards.The
obstruction vehicle to be used is the
smaller obstruction vehicle as defined
in Annex A.1.

R -

Figure 7-16 CBDA scenarios, Dooring
cycling Adult

7.4 Car-to-Motorcyclist Scenarios

For AEB/LSS Motorcyclist  the
scenarios are considered in these
sections :

GE2ARH[EIR)

311.7.4% 4448 51 [

fj"g“j’AEB/LSSﬁﬁ?! 5@.'1_7\*%‘_& sy o T

Z T e
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CMRs | CMRb ‘ CMFtap ‘CMoncomi Ning. CMovertaking

7.4.1 Car-to-Motorcyclist Rear
stationary

The CMRs scenario will be performed
with 5km/h incremental steps in speed
within the complete speed range and
with a 50% hit-point as shown in the
figure below.

- )

10-60 km/h 0 km/h

Figure 7-17 : CMRs scenario

7.4.2 Car-to-Motorcyclist Rear braking

The CMRD tests will be performed at a
fixed speed of 50km/h for both VUT
and EMT with -4m/s? EMT
acceleration and 12 and 40m headway.
These tests will be performed with 25%
hit-point as shown on the figure below.
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Figure 7-18 : CMRb scenario
For CMRDb, To = TEMT deceleration_start —
1s. To begins 1 second before GVT(i&
3.1142% & > 2 Jafls » EMT < 3%
#2 ) starts deceleration, for tolerance

monitoring purposes. The desired
deceleration of the EMT shall be
reached within [1.0] seconds (To +
2.0s) which after the EMT shall remain
within + [0.5]km/h of the reference
speed profile, derived from the desired
deceleration, until the vehicle speed
equals 1km/h.

7.4.3 Car-to-Motorcyclist Front turn
across path

7.4.3.1 For the CMFtap scenario, for the
VUT assume an initial straight-line
path followed by a turn (clothoid, fixed

GE2ARHEIR)

Hoarisd b I d il R

TO:TEMT_deceleration_staIt_1 ¥y T To ¥
dodt P AR B S BT 1 )

PN E R FFA o 0 ﬁ—#ﬁﬁ B

1O (To +2.0 ))iE | 3p ) F ik

B2 HERREELEY Mw
HA05km/h p > B Pl R T
lkm/h -

3.01.7.4.3 446 8 56 1 pi gy 3 38
2 (CMFtap)

31.7.43.1 > @ s d s mi
Bk XD prk s M
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radius and clothoid as specified in
section 7.2.5.1), followed again by a
straight line, hereby known as the test
path. The direction indicator is applied
at 1.0s * 0.5s before Tsteer.

7.4.3.2 The EMT will follow a straight-
line path in the lane adjacent to the
VUT’s initial position, in the opposite
direction to the VUT. The straight-line
path of the VUT and target will be
1.75m from the centre of the centre
dashed lane marking of the VUT lane.

7.4.3.3 The paths of the VUT and EMT
will be synchronised so that the front
edges of the vehicle meet with a lateral
position that gives a 100% overlap
(assuming no system reaction) of the
width of the VUT. The VUT
longitudinal path error shall be within £
[0.5] m when determined in accordance
with section 3.2.1

R FEFiE 3.11.7.2.6.1 #THR T2

R R F L TR W R MR T

ZofgiE 2 (S wHERTR

X J’_%_)f:&;%’\ VI‘steer—’é“'l 1.0s£0.5s F}?‘?EEC °

3.11.7432 p 81 L X% 2 i%

e i ¥ 2 ApMRE iF B SR S

BEHBRARE A KBTS R
ipEE Y L MR P AR

1.5m -

3117433 %5 fmer p R 48 & 55

el o BB A B R sk B E B
g Pt o = % i 5] 100%E (G

fALK TR R LD R

B & £05m @ B p (i

311321 R =)o
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Figure 7-19 : CMFtap scenario VUT
and EMT paths

7.4.3.4 The CMFtap scenarios are all
combinations of VUT speeds of 10, 15
and 20 km/h combined with EMT
speeds of 30, 45 and 60 km/h.

7.4.4 Car to Motorcyclist LSS Test
Scenarios

7.4.4.1 The performance of the VUT
LSS system is assessed in two
scenarios that are applicable to the
Emergency Lane Keep (only when

GESAKHET)

317434 @58 51 g 5

2B ELLR%ED fRER 10~

152 20km/h > P8 51 & 5

30 ~ 45 2 60km/h o

3117448 551 2 & i et kit
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BEEs KRR o
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default on).

7.4.4.2 Tests in all scenarios will be
performed with 0.1 m/s incremental
steps within the lateral velocities
specified for the test scenarios.

7.4.4.3 For testing purposes, assume an
initial straight-line path followed by a
fixed radius as specified for the test
scenarios, followed again by a straight
line, hereby known as the test path.
Control the VUT with driver inputs or
using alternative control systems that
can modulate the vehicle controls as
necessary to perform the tests.

7.4.4.4 The vehicle manufacturer shall
provide information describing the
location when the closed loop path
and/or speed control shall be ended so
as not to interfere with the system
intervention for each test. Otherwise

for each lateral velocity, two

3.11.7.4.4.2 #74 H 5 g Fé’ PR
ZRR B "'T%‘ﬂ LR w li%]%]
poood 0.1m/s s B E(T o
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calibration runs shall be performed in
order to determine when the system
activates. Compare steering wheel
torque, vehicle speed or yaw rate of
both runs and determine where there is
a notable difference that identifies the
location of intervention.

Run1: Complete the required test path
with the system turned OFF and
measure the control parameter

Run2: Complete the required test path
with the system turned ON and
measure the control parameter

7.4.4.5 Complete the tests while ending
the closed loop control before system
activation as defined in 7.4.4.4. In the
case of calibration runs the release of
steering control should occur on the test
path and no less than 5m longitudinally
before the location of intervention. If
the intervention point of the function
occurs before the target Vlatyur is
reached, the test laboratory will

¥ PR bER o

PRAR TS RT AN »F o

ekl AP RET O %R
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S0 A ABECE T 0 2 AR T
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conduct a verification test using a
straight-line vehicle path intersecting
with a curved lane marking.

7.4.4.6 If the intervention point of the
function occurs before the target
Vlatyur is reached, the test laboratory
will conduct a verification check of the
Vlatyur =0.6m/s test case (both for
dashed and solid line) using a straight-
line vehicle path intersecting with a
curved lane marking which results in
the yaw angle (Wvur) shown in 7.4.5.3.
A maximum of 3 runs shall be
conducted (both for solid and dashed
line), where the system intervention
and resulting DTLE is monitored.

7.4.4.7 When the closed loop path ends,
the driver's hands or the control will
remain passive on the steering wheel
without applying deliberate force but
reflecting the behavior of an inattentive
driver holding the steering wheel.
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7.4.5 Car-to-Motorcyclist oncoming

7.4.5.1 For the oncoming scenario the
EMT will follow a straight line path at
72 km/h in the lane adjacent to the

VUT’s initial position, in the opposite
direction to the VUT which also drives
at 72 km/h. The straight line path of the
target will be 1m for the EMT from the
centre of the centre dashed lane
marking of the VUT lane.

Figure 7-20 : CMoncoming vehicle
scenario paths

7.4.5.2 The paths of the VUT and EMT
will be synchronised so that the
outermost front left impact point of the
EMT’s virtual box (impact point 2 in
Figure 3-6 : Virtual box dimensions
around EMT and impact points)
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impacts the VUT at 10% of the width
of the VUT (assuming no system
reaction).

Figure 7-21 : CMoncoming motorcycle
impact location

7.4.5.3 The following parameters
should be used to create the test paths
for the tests :

VUT@ 72km/h Viatur [m/s] R(m] War [7] d1 a2
02 057 0.06 070

086

172 054 060

Where the lateral offset d from the
lane marking :

d =d1 + d2 + Half of the vehicle
width (m)

dl : Lateral distance travelled during

curve establishing yaw angle (m)
d2 : Lateral distance travelled during

ZFfE g 2) BXE%BWmE R 10%
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Viat Steady state (m)

7.45.4 CMoncoming tests will be
performed with 0.1 m/s incremental
steps within the lateral velocity range
of 0.2 to 0.6m/s for departures at the
driver side only.

7.4.6 Car-to-Motorcyclist overtaking

7.4.6.1 For the overtaking scenario a
EMT will follow a straight line path in
the lane adjacent to the VUT’s initial
position at the driver side, in the same
direction as the VUT. The straight line
path of the target will be 1m for the
EMT from the centre of the centre
dashed lane marking of the VUT line.

7.4.6.2 The paths of the VUT and EMT
will be synchronised so that the

GESAKHET)
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outermost front right impact point of
the EMT’s virtual box (impact point 5
in Figure 3-6) is equal to that of the rear
axle of the VUT at the impact point
(assuming no system reaction).

7.4.6.3 CMovertaking tests will be
performed with 0.1m/s incremental
steps within the lateral velocity range
of 0.2 to 0.6m/s for unintentional lane
change and 0.5 to 0.7m/s for intentional
lane changes for departures at the
driver side only.
7.4.6.4 Both unintentional and
intentional lane changes are tested in
two situations :

eEMT @ 60km/h is overtaking the
VUT @ 50km/h (relative velocity of
10km/h)

eEMT @ 80km/h is overtaking the
VUT @ 72km/h (relative velocity of
8km/h)

Alternatively, an agreed fallback
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solution is to be implemented for the
EMT @ 80 km/h test :

Where the vehicle passes the 60-50
km/h CMovertaking and the 80-72
km/h C2C ELK overtaking test and
blind-spot monitoring information or
warning is issued when a real
motorcycle overtakes the VUT when
driving at the higher test speeds, points
should also be awarded.

7.4.6.5 For both intentional and
unintentional lane  changes, the
following parameters should be used to
create the test paths. For the intentional
lane change tests where the direction
indicator is applied at 1.0s £ 0.5s before

TsTEER

VUT@ 50km/h Viatyr [m/s] R[m] W [ di a2

400

For LKA systems where “LKA dashed

line” is also implemented as an ELK
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functionality (default-on), the
following shall apply :

If in the test case of “CMovertaking
Unintentional” at a speed of 50 km/h
the intervention point of the function
occurs before the target Vlatvur is
reached, the lateral offset d shall be
increased by a distance large enough to
avoid an ELK intervention.

VUT@ 72km/h Viatuur [m/s] R [m] War [ d1 d2

1200

Intentianal 06 800 172 036 0.60

Where the lateral offset d from the lane
marking :

d = d1 + d2 + Half of the vehicle width
(m)

dl : Lateral distance travelled during
curve establishing yaw angle (m)

d2 : Lateral distance travelled during
Vlat steady state (m)
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Figure 7-22 : CMovertaking scenarios

7.2.4 All tests will be performed with 5 3.11.62.4 . Skm/h 2 if 3 #
km/h incremental steps within the (incremental steps)i& {7 » i# & = [Fl4e
speed ranges as summarised in the R

tables below :
i Criam | omas | n_:%[m-%::- [ cnam | omas i riam | omas | ".:?T[%IW—-IMT‘
i B
; : “— : *‘f&;‘l;ﬁ(“”"’& "—QDT”I_\.?:‘" : : " : “‘S&;‘l;ﬁ\"‘”"’& "—:b?'”l_‘.'yi:‘"
= T e 5 — = T e 5 —
i AL Niyrde i ATE iyrbe
:; T ;? :ﬂ lm:l !&E‘b‘ j W M(m:h IW:I i:;%:t

L oombttn__ | D ! combttn__ | D
7.2.5 For the CPNA-75 scenario the 3.11.6.2.5:738 = A i dg F5 8% 75%
following  additional  tests are ) TR CE - BB Y & AL
performed as part of the prerequisite #*

verification :

eTest speed of 20km/h with an EPTa (1) =% A 5 20km/h > p =8 4

speed of 3 km/h 7 % i & 5 3km/h

eTest speed of 10km/h (or min. idle (2) Fsk:i#k B 5 10km/h(: B 1% g i
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7.5 Test Conduct 7.3 Test Conduct 3.11.6.3 35 R4

7.5.1 Before every test run, drive the|7.3.1 Before every test run, drive the 3.11.63.1 & = 3gskm > L %D §mk
VUT around a circle of maximum| VUT around a circle of maximum|3.11.7.5 %5 & 3 10km/h 2o R EF A L BT
diameter 30m at a speed less than| diameter 30m at a speed less than|3.11.7.5.1 # =k &Z% 7w > X % & §wfk )| 30m 2 [ Bl 78 > L rogpFgt= o i3

10km/h for one clockwise lap followed
by one anticlockwise lap, and then
manoeuvre the VUT into position on
the test path. If requested by the OEM
an initialisation run may be included
before every test run. Bring the VUT to
a halt and push the brake pedal through
the full extent of travel and release.

7.5.2 For vehicles with an automatic
transmission select D. For vehicles
with a manual transmission select the
highest gear where the RPM will be at
least 1500 at the test speed.

7.5.3 Perform the first test a minimum of
90s and a maximum of 10 minutes after

10km/h for one clockwise lap followed
by one anticlockwise lap, and then
manoeuvre the VUT into position on
the test path. If requested by the OEM
an initialisation run may be included
before every test run. Bring the VUT to
a halt and push the brake pedal through
the full extent of travel and release.

7.3.2 For vehicles with an automatic
transmission select D. For vehicles
with a manual transmission select the
highest gear where the RPM will be at
least 1500 at the test speed.

3.

7.3.3 Perform the first test a minimum of
90s and a maximum of 10 minutes after
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completing the tyre conditioning (if
applicable), and subsequent tests after
the same time period. If the time
between consecutive tests exceeds 10
minutes perform three brake stops from
72 km/h at approximately 0.3g.

7.5.4 Between tests, manoeuvre the
VUT at a maximum speed of 50km/h
and avoid riding the brake pedal and
harsh acceleration, braking or turning
unless strictly necessary to maintain a
safe testing environment.

755 For CPFA-50, CPNA-25 and
CPNA-75, CPNCO-50, CPLA-50,
CBNA-50, CBNAO-50, CBFA-50, and
CBLA-50, based on the OEM colour
prediction, the highest avoidance
(Green) test speeds of each scenario
and one randomly selected avoidance
(Green) test speed per scenario (where
applicable) will be tested according to
the following colour scheme detailed in

completing the tyre conditioning (if
applicable), and subsequent tests after
the same time period. If the time
between consecutive tests exceeds 10
minutes perform three brake stops from
72 km/h at approximately 0.3g.

Between tests, manoeuvre the VUT at
a maximum speed of 50km/h and avoid
riding the brake pedal and harsh
acceleration, braking or turning unless
strictly necessary to maintain a safe
testing environment.
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the assessment scheme section 1.3.1. If
there is an impact in any of these tests,
perform a test at the adjacent test
speed(s) until the predicted avoidance
is confirmed.

7.5.6 Perform all tests where the
predicted result is Yellow, Orange or
Brown. Test points that are predicted
Red are excluded from testing.

7.5.7 For CBNA-50, CBNAO-50 and

CBFA-50 the lowest avoidance
(Green) test speed will be tested
additionally.
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7.5.8 In the tests above 40km/h, stop
testing when the actual speed reduction
measured is less than 15km/h.

7.5.9 For CPLA-25 and CBLA-25 FCW
systems tests, based on the OEM
prediction, test the highest test speed of
each scenario where the FCW is issued
at a TTC > 1.7s, plus one randomly
selected test speed per scenario where
the FCW is issued at a TTC > 1.7s.

7.5.10 Ifthe FCW is not issued ata TTC
> 1.7s in any of these tests, perform
tests at all remaining test speeds in the
scenario in 5km/h increments.

7.5.11 Stop testing when the OEM
predicts that the FCW is not issued at a
TTC > 1.7s. For the CPLA-25 and
CBLA-25 test scenarios the OEM may
choose to implement ESS as an
alternative strategy to issuing an FCW
at a TTC > 1.7s. The ESS is evaluated
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at the Euro NCAP lab with input from
the OEM to ensure proper triggering of
the system. The recommended testing
procedure can be found in the
Technical Bulletin TB037.

2. General Requirements for ESS
Systems

2.1 ESS scenario

2.1.1 The Car-to-Car Rear (CCRs -50)
FCW scenario shall be used — a
collision in which a vehicle travels
forwards towards another stationary
vehicle and the frontal structure of the
vehicle strikes the rear structure of the
other.

2.1.2 It is also possible to use the
CPLAZ25 and CBLAZ25 scenarios with
ESS.
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2.2 ESS system requirements

ALL of the following requirements must
be met in order to qualify for ESS
rewards:

2.2.1 ESS is defined as an AEB
supplementary  function,  vehicles
without an AEB system do not qualify
for an ESS reward.

2.2.2 The system must be default ON.

2.2.3 An ESS system requires driver
initiation and steering wheel input to
trigger the ESS manoeuvre.

2.2.4 The ESS system must support the
driver’s steering inputs to avoid
collision with the target and initiate a
controlled steer back straight to
minimise the overshoot outside of the
adjacent lane.
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(FCW) must be issued, the FCW
requirements are defined in the Safety
Assist Assessment Protocol — Collision
Avoidance.

N

.2.6 While an ESS manoeuvre is being
conducted, the ESS system must not be
deactivated by slight driver braking
actions.

2.2.7 The system must function
symmetrically for both left hand and
right hand drive versions of the vehicle
(i.e. evasion support towards the far
side).

2.2.8 The system shall be available for
speeds of 50km/h and above (Vvur).

2.2.9 Systems that give support beyond
80km/h  (Vwut) in the CCRs-50

scenario or, alternatively, systems that
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comply with these requirements at
differential speeds >80 km/h, qualify
for additional rewards as defined in the
HMI section of the Safety Assist
Assessment Protocol.

2.2.10 During and after the ESS support,
a visual warning to inform the driver
that there is/was a hazard or system
action is recommended, but not
required for scoring

2.2.11 The OEM must inform the test
laboratory of the system functionality
prior to testing. Where an ESS system
requires a driver’s hands to be in
contact with the steering wheel the
vehicle may not detect the presence of
a steering robot. In this case, the
laboratory will deactivate the ‘hands
on’ detection for the test. If this is not

OEM shall

information of how to activate ‘hands

possible, the bring

on’ detection while testing.
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3. Performance Requirements

3.1 ESS system rewards

An ESS system qualifies for rewards if
the requirements detailed in Section 2
are met and testing has demonstrated
that:

3.1.1 The VUT avoids any impact with
the target (including side mirrors and
other exterior components) and,

3.1.2 The VUT does not cross outside of
the adjacent lane (i.e. DTLE <-0.3m of
adjacent lane) for at least 2 seconds

after TTC=0.

4. Test Execution

4.1 ESS test parameters to apply
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4.1.1 The test shall be performed in two
fully marked lanes, each lane shall be
3.5m in width with solid lines on the
outside. See Figure 1

T e LR R A S

4.1.2 The VUT is driven in a straight line
in the middle of the ego lane in
accordance with the tolerances
specified in the relevant AEB C2C or
VRU AEB testing protocols.

4.1.3 For CCRs -50, the GVT shall be set
to -50% overlap position relative to the
VUT, see Figure 1 (where applicable).
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4.1.4 Alternatively, for VRU scenarios
the EPT or EBT shall be set to CPLA25
or CBLAZ25 scenarios respectively, see
Figure 2 (where applicable).

Franre 3 B8 Test dagrom woig (LAY swomiie

4.1.5 At a time of 1 second after FCW
initiation, a steering wheel input shall
be applied to the VUT’s steering wheel
with an angular rate of 150%s'. The 1
second delay to the steering input
corresponds to a typical driver reaction
time.

4.1.6 After reaching a steering wheel
angle of 15°, the steering robot shall be
released to free mode for the remainder
of the test.

'Derived from naturalistic driving
study EVADE Project
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4.1.7 The accelerator pedal shall be held
constant while the ESS system is active
and released as soon as the initial VUT
test speed is reduced by 5km/h.

4.1.8 The test ends 2 seconds after the
VUT front passing the rear of the
target.

4.2 OEM data

4.2.1 For assessment years 2023 & 2024
only, the OEM may present an
alternative test method to demonstrate
ESS system  functionality and
performance.

4.2.2 Where the assessment is based
upon OEM data, a dossier must be
presented to the Euro NCAP Secretariat
and demonstrate functionality with the
use of flowcharts, photographs, videos,
plots and written descriptions.
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7.5.12 For AEB CMR systems tests,
perform tests over the full test speed
range per scenario, starting with the
lowest test speed. When there is
complete avoidance, the subsequent
test speed for the next test is
incremented with 10km/h. When there
is contact, first perform a test at a test
speed 5km/h less than the test speed
where contact occurred. After this test
continue to perform the remainder of
the tests with speed increments of
5km/h. Stop testing when the speed
reduction seen in the test is less than 5
km/h.

7.5.13 For the CMR FCW system tests,
when there is complete avoidance, the
subsequent test speed for the next test
is incremented by 10km/h. When there
is contact, first perform a test at a test
speed 5km/h less than the test speed
where contact occurred. After this test
continue to perform the remainder of

311.7.5.12 40448 551 g fi 5 2

AEB i M5 o B p B Mk A

ARGTHG RH e FEAAER T

- = iES%id B A4 10km/h s EH 4

B o P g A R 2 R R R

Skm/h 3% (7385 > 2 {6 £ 14 Skm/h

HE B RE g RIERRE R

o] 3% Skm/h BF iR b 325 o

311.7.5.13 $4>0 48 551 g fi 5 2
FCW i %%k > B p B MiR% i &

ARGETG RR e FEAARER > T

- XS B R4 10km/h ;B A

BRI UE S Rz Rk AR

Skm/h $4 (7385 0 2 (¢ £ 12 Skm/h &

P ug R > ¥ 4 3.11.7.5.6 4%

B oo i@ sl gz FCW %

113




2025 # % Euro NCAP %

2019 # % Buro NCAP #.3

iz 27 TNCAP % ~ fg:_(g‘,_:_ i)

#/5 TNCAP % - K493

the tests with speed increments of
5km/h by repeating section 7.5.6. In the
CMR FCW scenarios, only perform
tests at the test speeds where there was
no avoidance in the AEB function tests,
where applicable. Stop testing when the
speed reduction seen in the test is less
than 5 km/h.

7.5.14 For vehicles with a system where
LKA dashed line is implemented as an
ELK functionality (default-on) but not
including a DIM feature, conduct the
calibration runs as stated in 7.4.4.4 and
monitor the steering torque at the
intervention point for all the lateral
velocities. The overriding torque shall
be <=3.5 Nm.

7.6 Test Execution

Control the VUT with driver inputs or
using alternative control systems that
can modulate the vehicle controls as
necessary to perform the tests within

7.4 Test Execution
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the boundary conditions as specified in
7.6.1.2 for the AEB tests and 7.6.2 for
the LSS tests.

7.6.1 AEB tests

7.6.1.1 Accelerate the VUT and target to
the respective test speeds where
needed.

7.6.1.2 The test shall start at To and is
valid when all boundary conditions are
met between To and Tags and/or Trcw :

7.6.1.3 The end of a test, where the AEB
function is assessed and for CMRs
FCW and CMRb FCW, is considered
when one of the following occurs :
eVyut = Okm/h (crossing) or Vvur =
Viarget (longitudinal)
eContact between VUT and target
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eThe target has left the VUT path or
VUT has left the target path

For CPLA-25 and CBLA-25 tests
where the FCW function is assessed,
the end of a test is considered when one
of the following occurs :

*\V/vut = Viarget (longitudinal)

oTrcw

oTTC < 1.5s, after which an evasive
action can be started

It is at the labs discretion to select and
use one of the options above to ensure
a safe testing environment.

7.6.1.4 To avoid contact in the CMFtap
scenario, the test laboratory may
include an automated braking action by
the robot in case the AEB system fails
to intervene (sufficiently). This braking
action is applied automatically when :
eThe VUT reaches the latest position at
which maximum braking applied to the
vehicle will prevent the VUT entering
the path of the Motorcyclist and no
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intervention from the AEB system is
detected.

el ateral separation between the VUT
and EMT reaches < 0.3m during / after
AEB intervention.

It is at the test laboratory’s discretion to
select and use one of the options above
to ensure a safe testing environment. If
the OEM feels the avoidance action is
negatively affecting the performance of
their vehicle, they should consult with
the test laboratory and Euro NCAP
secretariat.

7.6.1.5 For manual or automatic
accelerator control, it needs to be
assured that during automatic brake the
accelerator pedal does not result in an
override of the system. The accelerator
pedal needs to be released when the
initial test speed is reduced by 5 km/h.
There shall be no operation of other
driving controls during the test, e.g.
clutch or brake pedal. This does not
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apply for the CPRA tests.

7.6.1.6 The CMRs and CMRb FCW
system tests should be performed using
a braking robot reacting to the warning
with a delay time of 1.2 seconds as per
C.4 to account for driver reaction time.

7.6.1.7 Braking will be applied that
results in a maximum brake level of -4
m/s? - 0.50 m/s? when applied in a non-
threat situation. The particular brake
profile to be applied (pedal application
rate applied in 200ms (max. 400mm/s)
and pedal force) shall be specified by
the manufacturer. When the brake
profile provided by the manufacturer
results in a higher brake level than
allowed, the iteration steps as described
in ANNEX C will be applied to scale
the brake level to -4 m/s? - 0.50 m/s2.

7.6.1.8 If no brake profile is provided,
apply default brake profile as described
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in ANNEX C.

7.6.2 LSS tests
7.6.2.1 Accelerate the VUT to 50km/h or
72km/h depending on the test scenario.

7.6.2.2 Where applicable accelerate the

target vehicle to 60km/h or 80km/h
depending on the test scenario, as
described in chapter 7.4.

7.6.2.3 The test shall start at TO and is
valid when all boundary conditions are
met between To and Tevk :

wt o

7.6.2.4 Steer the vehicle as appropriate
to achieve the lateral velocity in a

3.11.7.6.1.8 Fa dm¥ X AF B &

o R 3.11.10 #1if 2 FF3K £

DA e

3.11.7.6.2 B if d pb % ¥2gsk
3.11.7.6.2.1 k% FE » X% b im

fvig 3 50km/h £ 72km/h o

3.11.7.6.2.2 i& 3.11.7.4 #7385 5

¥ % % P fate it 3 60kmh &

80km/h o (FiE * )

3.11.7.6.2.3 23 Bt To B 450 % %t Ty
3 Tek 2 B R4 2R EdmE

AR AR G G T o

GEEFNEEL)

311.7.62.4 if 5 4y @ fpfg e > @ H

DR - SR i e
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smooth controlled manner and with
minimal overshoot.

7.6.2.5 The end of an CMoncoming or
CMovertaking test is considered as
when one of the following occurs :
eThe system intervenes to prevent a
collision between the VUT and target
vehicle
eThe system has failed to intervene
(sufficiently) to prevent a collision
between the VUT and target vehicle.
This can be assumed when one of the
following occurs :
0 The lateral separation between the
VUT and target vehicle equal < 0.3m in
the oncoming and overtaking scenario
o No intervention is observed ata TTC
=0.8s or a TTC submitted by the OEM
It is at the labs discretion to select and
use one of the options above to ensure
a safe testing environment.

7.6.2.6 If the test ends because the

vehicle has failed to intervene

i# B 0 T #E @ F (overshoot) 25 %

I e
3.11.7.6.2.5 >t 4w k& 58 551 mi

Hisidme g dpo 51 p

BREBREL gF2 Tz v

PFo AR S B R R
(1) J -’U/T)\J‘}'Pﬁ,lkﬁ

P fmer p iR

ol g pR
(2) JA AN > A BRI )Y

WXy me p D ey 4

e f 2T R

- J LLL;P:HJR:
)

A a¥te kBB d g d 5

VoS B el p D s

Z_ e §EH -] > 0.3m
B. afEE X 08 &d &

L M 2 ALl R

E‘a’*z' :‘,.wu}i I_;E l? /T )‘ff”

it

wRIBET g FEH IR P iEE
- BEE D MR IERE 2R PR

B
311.7.6.2.6 F 5 F] % Sk ic /i »

(FAr/AEZE) ALd AR
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(sufficiently) or if the EMT has left its
designated path by more than 0.2m, it
is recommended that the VUT and/or
EMT are steered away from the impact,
either manually or by reactivating the
steering control of the
robot/EMT.

driving

7.6.2.7 The subsequent lateral velocity
for the next test is incremented with
0.1m/s.

7.4.1 Accelerate the VUT and EPT or
EBT to the respective test speeds.

7.4.2 The test shall start at To (4s TTC)
and is valid when all boundary
conditions are met between To (for
CPLA & CBLA-AEB To-1s) and Taes
and/or Tecw :

- Speed of VUT (GPS-speed) Test
speed + 0.5 km/h

- Lateral deviation from VUT test path
0+0.05m

- Lateral deviation from EPT and EBT

o s hAIE TR SATE 0.2m >

RIS S b T R SR

BEA/P PSS e gl

XD imE ) L e

LY NEXV 2 X

3.11.7.6.2.7 T - ZFk2 Rlwik B R

12 0.1m/s B FEifi o

311,641 X %D fm2 p {7 4 4 p

thp 7B LA 4eid T FRRT

3.11.6.4.2 385> To(4s TTC)F 4 »

e
To(i * A0 34 = X pife 3 3ek 2 W
Hp 781 g 8 F% -AEB
To-18)¥* Taps/Trew 2 B & & 7 7]#7
3 OLFIEE > RRE R

)

B - S

R
X B B 4wk & (GPS-iE K )i¥ %

2 & +0.5km/h
4 00.05m
B PiEFrAEpiEs FamEdis

)
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test path
- crossing scenarios 0 = 0.05 m
- longitudinal scenarios 0 £ 0.15 m
- lateral velocity 0 £ 0.15 m/s
- Yaw velocity 0 = 1.0 “/s
- Steering wheel velocity 0 £ 15.0 °/s
- Speed of EPT or EBT during steady
state £ 0.2 km/h
- Start of steady state
- EPT Nearside 3.0 m from vehicle
centreline
- EPT Farside
centreline
- EBT Nearside
centreline
- EPT and EBT Longitudinal
28m from vehicle impact point

4.5 m from vehicle

17m from vehicle

10 and

7.4.3 The end of a test, where the AEB
function is assessed, is considered
when one of the following occurs :

- Vvur = Okm/h (crossing) or Vvur =

Vert/est (longitudinal)

B PSRl A BEAE
(A) FA%fF8 0£0.05m
(B) %% {58 0£0.15m
(C) ®l#i# A& 0£0.15m/s
(4) BEHELER 0+1.0°s
() > i 0+15.0°%s
6) AHEGFA&PIEA 78 BL
A2 2k Bk 2 i@ B +0.2km/h
(7) BafE ki
(A) P (7 ATHER S §m 7
R 3.0m
PR A iReh BEAED 4me
R 4.5m
PiRp 78 51 3T pedy
2 4m¢ & 17m
PHiFABpiEp 785
1o h RS feai e 2k 10

m £ 28m

(B)

(©)

(D)

3.11.643AEB 5 it 2 3% > 5 3 7 i

Y 2 - PR TSR

(1) £2% & 4wk & = Okmh (7 4%)
2 X B B fmik K= Vepr/esr (4
®)
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- Contact between VUT and EPT or

EBT

- EPT or EBT has left the VUT path or
VUT has left the EPT or EBT path

744 For manual or automatic

accelerator control, it needs to be
assured that during automatic brake the
accelerator pedal does not result in an
override of the system. The accelerator
pedal needs to be released when the
initial test speed is reduced by 5 km/h.
There shall be no operation of other
driving controls during the test, e.g.
clutch or brake pedal. This does not

apply for the CPRA tests.

7.4.5 For AEB systems tests, when there
is complete avoidance (if applicable,
test results below 20km/h may be
ignored), the subsequent test speed for
the next test is incremented with

(2) %&b p R {7 4
Rl R Sty &) 3

e
hpas
B2
s

@) Pz AP FagLe
L R i) Yl A
R N A A o M

e

3.11.644 % /A A @ * p dird| K E &
AR RERGD R g p B
TH R > A A g B
(override) £ & % Yo B4 41k B "%
5 km/h FF o R B AR B R o R
SRR ER Y H W RS

YL WA LD 0 A g

AT iS R A A pLAR T8 RER o

YIS T

3.11.645 7% tE L AT e ko ik
ath Y
i3 20km/h 2 RSB )0 BT - %
SRSk i R B A 10 km/h o BB 4
ALdE o Pl 2 R 2 RIRE R R
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10km/h. When there is contact, first
perform a test at a test speed 5km/h less
than the test speed where contact
occurred. After this test continue to
perform the remainder of the tests with
speed increments of 5km/h.

For tests above 20km/h, stop testing
when the manufacturer predicts no
performance. In the tests above
40km/h, stop testing when the actual
speed reduction measured is less than
15km/h.

For FCW systems tests, when the FCW
is issued before 1.7s TTC, the
subsequent test speed for the next test
is incremented with 10km/h. When the
FCW s issued after 1.7s TTC, first
perform a test at a test speed Skm/h less
than the test speed where this occurred.
After this test continue to perform the
remainder of the tests with speed
increments of 5km/h.

5km/h BT \!é‘%} P =X pik:%? s ﬂ&“g_
£ 5 km/h 2 i REF S
Pk o

sigid B 20km/h 2t pE o £ e
R TIREE TY ERCLRY ) T
o B B 40km/h 1 B
FF R R 1S km/h o B
ik 5%

PED D AREIRE § AR G T

e 1 A e W )
w g VEGT O BT - R RSkiE R R
tv 10km/h o § S R TR E kAL
AR LTHEFENET > plug
4 B2 RlEE BB Skm/h e 7R
B oo ) SRR 1S A 1 Skm/h 2
VER R R R TR Bk o

SRR E
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Stop testing when the manufacturer I E e R & A
predicts that the FCW is not issued EEERERFRF 15 fpwgd B
before 1.5s TTC. PF o R B0k 325 o
7.4.6 Where the predicted speed 3.11.6.4.6 5% & :# 40km/h 1+ pF >
reduction in the tests above 40 km/h is TRRIZ piE R T 5 20km / h(& M
at least 20km/h (sufficient to score By fe s ? PIE aF EER
points), but the actual speed reduction B 15 3 20km/ h 2. FF > JR g *hiE
measured in the test is between 15 and (T sk B B ERY NIEY o
20km/h, the test shall be repeated a
further two times and the middle value
will be used in the assessment.
In case FCW triggers between 1.5 and B R TR E K AE T W G
1.7s TTC, the test shall be repeated a REFI1S2 1T#H2F > Rt
further two times and the middle value T i REk o HY T TR o
will be used in the assessment.
ANNEX A OBSTRUCTION ANNEX A OBSTRUCTION 3.11.8 & 317 e
DIMENSIONS DIMENSIONS
A.1 Smaller obstruction vehicle A.1 Smaller obstruction vehicle 311.8.1 -] 3w ® i 30171 -] AR ? §m
The smaller obstruction vehicle should| The smaller obstruction vehicle should| -|* 3] Fr# & §& | 4] fpe> & 4 e d 4w ‘“J M&.é B oRg
be of the category Small Family Car| be of the category Small Family Car| %] > £ B *JEHL {7 A BIE T2 > ‘f’v'J » P RETERERIT A BRLRITL
and is positioned closest to the| and is positioned closest to the| ¥ o ] A/ d dmt & T 2 ol B oo ] A RwD iﬁi@?ﬁ T R
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pedestrian ~ path. The  smaller| pedestrian  path. The  smaller| *tEE¢ &5 iFI ° hELEEY A IRI o
obstruction vehicle should be within| obstruction vehicle should be within
the following geometrical dimensions| the following geometrical dimensions
and needs to be in a dark colour. and needs to be in a dark colour.
s | VR | i | i | e | |t s wae] . [T | R R
Mamre __tlotum_|__Lvnn i Lo |_coun | e e e :Z o T aomms {50t Tisiams | Stme T ISt T | s
A.2 Larger obstruction vehicle A.2 Larger obstruction vehicle 3.11.82 « Al d §m 3.11.7.2 ~ A Kz d
The larger obstruction vehicle should| The larger obstruction vehicle should| = Z|Fia & §w & > 4] thic & &7 ~ 3R d R B> ) 3] ke 2 47
be of the category Small Off-road 4x4| be of the category Small Off-road 4x4| %] > & ¥ ¥ ] AR §wis > o £ 3| B> 2 §30 ] AR d §wis & o 4]
and is positioned behind the smaller| and is positioned behind the smaller| @t d fEf i & 10T = <> ¢hBLEES | I Rk & T = o thRppd
obstruction  vehicle. The larger| obstruction vehicle. The larger| & = %3 - BaiFd o
obstruction vehicle should be within| obstruction vehicle should be within
the following geometrical dimensions| the following geometrical dimensions
and needs to be in a dark colour. and needs to be in a dark colour.
e AR e R | I e R P
Minimom | 43000m | 1750w | 1500mm | || Minimwm | 4300 mm 1750 mm 1500 mm i 4300mm, | 1750 mm | 1500 mmn b 4300mm. | 1750 mm __ 1300 mn
[Maxunmy | 4700w | 1900 num 1800 tm Maximum | 4700 mm 1900 mm 1800 mm A il 4700 mm 1500 mm 1300 mm A il 4700 mim 1900 mm 1300 min
A.3  Obstruction for  bicycle 311.73 p 78 s PR 2 Higgdr
acceleration phase b G ad bawe FaEW 2 A X
The obstruction represents a permanent BragprE i e, H i» 308 §5 %
full view blocking obstruction from the PR E 2 B(ESk > » T
ground up (brick building or wall) 7) e
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between vehicle and bicyclist running
parallel with the bicyclist path.

A.3.1 Obstruction dimensions
The obstruction should have flat
uniform surfaces from the ground up
visible from the VUT.
- Height of the obstruction > 2.00m
- Width of the obstruction > 0.05 and <
0.50m
- Length of the obstruction > 8.50m

A.3.2 Visible properties
The obstruction sides visible from the
VUT should have a uniform light
colour.

A.3.3 Radar properties
The radar cross section (RCS)
properties of the obstructions long side,
visible from the VUT, should be
similar to brick wall with similar RCS
observed as depicted in Figure A.1. Itis
noted that the RCS verification

3.11.7.3.1 Higgd ©

5D 4R L2 b Hms o B RL

4 Tping s kg o

(1) K o B >2.00m

(2) Bigd T A>0.05 £<0.50m

(3) Higd £ & >8.50m

3.11.7.32 F

=Tl

59 R LB 2 ple o k510

ERESS]

4
S&°

3.11.7.33 7

¥ e

KRB dRT Lmli@d £ g

é%z@#é\m(RCS)#nw B s A

i 7 e fe L Bl 11 22 RCSe i &

RCS &%

EEH R 2 R S
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scenario is not a 2018 test scenario.
,,,,,,, e
7777777 | T — T s
o
L - -
\ B 11 et 8RR E
Figure A.1 Obstruction measurement
set-up
ANNEX B TESTING AT LOW [ANNEX B TESTING AT LOW|3.11.9 MR kB 5% 3.11.8 MR P BB 7%
AMBIENT LIGHTING AMBIENT LIGHTING
CONDITIONS CONDITIONS
B.1 Illumination Situation B.1 lllumination Situation 3.11.9.1 BB B Fiw 3.11.8.1 BB B Fiw
Based on a GIDAS hotspot analysis,| Based on a GIDAS hotspot analysis,| & % GIDAS(German In-Depth| & #43 GIDAS(German In-Depth

this annex will describe a test condition
for a night test scenario in urban
situations.

B.2 Reference EN 13201
This European Standard defines

performance requirements, which are

this appendix will describe a test
condition for a night test scenario in
urban situations.

B.2 Reference EN 13201
This European Standard defines

performance requirements, which are

Accident Study)# g4 47 > &~ iE < #
il R R RERETE L EKREE

3.11.9.2 % B EN 13201
PR s R HERR

Pk L f R R M L R

Accident Study)# gk 4 47 > ~ iEF < #-
it P R R RBHRERZEKIEDR

3.11.8.2 %P8 EN 13201
PR R e A R o g
RS TR FEER A
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specified as lighting classes for road
lighting aiming at the visual needs of
road users, and it considers
environmental aspects of road lighting.

EN 13201, Road lighting is a series of
documents that consists of the
following parts :

— Part 1 : Guidelines on selection of]

lighting classes [Technical Report];
—Part2 :

[present document];

Performance requirements

—Part3: Calculation of performance;

— Part 4 © Methods of measuring
lighting performance;

— Part 5 Energy performance
indicators.

B.3 Terms and definitions
E - horizontal illuminance over a road
area measured in lux (Ix)

Emun - horizontal illuminance averaged

specified as lighting classes for road
lighting aiming at the visual needs of
road wusers, and it considers
environmental aspects of road lighting.

EN 13201, Road lighting is a series of
documents that consists of the
following parts :

— Part 1 :© QGuidelines on selection of]

lighting classes [Technical Report];
—Part2 :

[present document];

Performance requirements

— Part3: Calculation of performance;

— Part 4 ©  Methods of measuring
lighting performance;

— Part 5 © Energy performance

indicators.

B.3 Terms and definitions
E - horizontal illuminance over a road
area measured in lux (Ix)

Emin

- horizontal illuminance averaged
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over a road area measured in lux (Ix).

area measured in lux (Ix).

over a road area measured in lux (Ix).

Reference point R - The reference
point of the lamp shall be the geometric
centre of the light field

B.3.1 Derivation of parameter

The test condition in this annex is based
on accident analysis. The illumination
values refer to DIN EN 13201.

Emin - lowest illuminance on a road

Emazx - horizontal illuminance averaged

B.3.1 Derivation of parameter

over a road area measured in lux (Ix).
Emin- lowest illuminance on a road
area measured in lux (1x).

Emax- horizontal illuminance averaged
over a road area measured in lux (Ix).

Reference point R - The reference
point of the lamp shall be the geometric
centre of the light field

GEEZNEIEED)

ri(x) 5 Bl E o

Emin-:g £ % &

/?JE l"' °
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Emax-iﬁﬁ_aé?‘:f\m_lj’lﬁ,\—\ KT BRRE
v(Ix) 5 B RIE

5% BER- Beh 3T B G kB

;&'fﬁ‘:’ FINNIE}

The test condition in this appendix is
based on accident analysis. The

illumination values refer to DIN EN
13201.
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The main illumination situations are
main roads in urban situations with
velocity 30..60 km/h, where main
users are motorized vehicles and where
bicycles and pedestrians are permitted.

The illuminance is based on class ME3.
For ME3 comparative classes are
available : C3und S1. For llluminance
class S1 following values are defined in
EN 13201 :

Values for Class S1 :

Eeun > 150 AND Emvdm - Sl

Emux < 1.5« Emunm AND Emiex < 22,50x

Ere] - Tn ander b rewch nstble themanressen) setisp & relorence value 3 dedioed m
Erof w SN , SRS - 18,7500

B.4 Light condition
There is a wide range of illuminance
values in different situations. (see
figure below).

The main illumination situations are
main roads in urban situations with
velocity 30...60 km/h, where main
users are motorized vehicles and where
bicycles and pedestrians are permitted.

The illuminance is based on class ME3.
For ME3 comparative classes are
available: C3und S1. For llluminance
class S1 following values are defined in
EN 13201 :

Values for Class S1 :

Emn > 150 AND Emin > Gle
Fmax < 1.5+ Emin AND Fmaoarx < 22, 5ls

B.4 Light condition
There is a wide range of illuminance
values in different situations. (see
figure below).

ABRBRGMUT HARERZ R
# &5 30...60km/h> iﬁf%’*ﬁ
;;%;‘is@sgigtﬁs’jfag#é FH R FA o

PRl ME3 % 5 A# - v i@ *
ME3ZzZ FE%%:C3% Sl-BRZ
& S1 #7172 % &> EN 13201 :

AL ’ .
S1 & &g
Emin = 180x AND Emin > Slx

Emax < 1,5+« Emin AND Emax < 22, 5Ix

Eref & 1 el Laiai i g o B MAIER
El‘u! = .fﬂm:.l:u:: - 1Gly=22 5y — 18,75

3.11.94 L peix it

FEHRT S SEBRE  GELT
®) -

ARBAGIUY AR FR
#RE G 30...60km/h’i$x’%?ﬁ
gﬁﬁﬁaﬁiﬁa,jfag’;g Az FA o

PR ME3 % 5 AA# - v i #
ME3z2 FE%%:C3%2 S1-BAEX
B Sl #r7)2 8 2 &> EN 13201 :

S1 % & ehig
Emin = 150x AND Emin > Six

Emax < 1,5« Fmun AND Emax < 22, 5Ix

Eref & :Lelbaiiat @ mn§ o - MAIER
EI‘O(’ = .f'ﬂln:.!:n:r £z 1Glx=22 Ry — 18,75
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igh
with Airglow 0.002 Ix
Starry sky 0.03 Ix

loonless ni

M

- Daylight > 2,000 Ix
pe(h ato E N(AP

e Horizon
- — /smxxj

B.4.1 Background illuminance

The background illumination is an
additive value to the streetlight
illumination.

The position of the measurement of the
background illumination shall be
measured at the collision point. During
measurement of background
illumination all lamps and vehicle light
shall be switched off.

Maximum  of the  background
illumination on a test area during night
shall be less than :

leg < 11x

avygs need s naoe

Dy gt samdbe doviihs ¥

LY S TN

B.4.1 Background illuminance

The background illumination is an
additive value to the streetlight
illumination.

The position of the measurement of the
background shall be
measured at the collision point. During
measurement of background
illumination all lamps and vehicle light
shall be switched off.

illumination

Maximum  of the  background
illumination on a test area during night
shall be less than :

leg < 1lIx
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B.4.2 Illuminance at VUT path

The illuminance of VUT path () is
defined as an average of illuminance
measurement points along the VUT
path, trajectory BB. For CPNA-25,
CPNA-75 and CPNCO the average
illuminance shall be in a range of :

IVUT = Eref +Tolerance = 19lx +3ix

16ix < TVUT <22ix

TVUT = = ¥iL, 1VUTi;

For CPFA, two additional lamps on the
farside shall be switched on and the

GE2ARHEIR)

4) ______________ :?[_EE ,,,,,,,,,,, B
+
i i )
k;j S/2 :E s/2 @
; :
EE : Axis of centerline of pedestrian
dummy
BB : Axis of centerline of Vehicle
under Test
S ¢ Distance between street lamps

e#Measurement point

B.4.2 llluminance at VUT path

The illuminance of VUT path (7v&) is
defined as an average of illuminance
measurement points along the VUT
path, trajectory BB. The average
illuminance shall be in a range of :

IVUT = Eref + Tolerance = 19lx + 3lx

3.11.9.42 % 5% & fmke (22 B R

% % B g IT (T ) ENPE R 2 Rk
SFE %D IEE T BB oA £
RIBE > BT A L g S

25%% 75%~ 1T:5 23 I T8

Sz TR R e bt T RN

IVUT = Eref 4+ Tolerance = 19lx + 3ix

IVUT = Zz_l I VUTi; 16lx < I VUT <22Ix

IVUT = —Za_lf VUTi;

IS AR HET)

E: piF42 ¢ <R
B: X5%® w2 ¢ < hil
S @ BRERFE

oF plEk

3.11.8.4.0 % % fREL T2 B A

L LR YAGCIES R
e E X %éiﬁﬁﬁé/{; BBz Tiami &
Bl TIORAE AT R

IVUT = Eref + Tolerance = 19lx + 3lx

100x < I VUT <22Kx

R S 4 B S RS 0 B A

B2 2 BrtAe B H THBAE R

,’j_‘%?]j'rﬁa[—ﬂp\ :

1VUT = —Z;_lwun, 16ix < 1 VUT <22k
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average illuminance shall be in a range
of :

IVUT = Eref +Tolerance = 25lx + 5lx

ST IVUT; 200 < TVOT <300

..................

B.4.3 llluminance at EPT path
The illuminance along the EPT path,
trajectory EE shall be at least | EPTi >

Emin

B.4.3 llluminance at EPT path

| EPTi ranges from 1 to 6 in nearside

TVOT = L34, 1VUTi: 20k < TVUT <30ix
£ i |GEEEREER) (

IVUT = Eref +Tolerance = 25lx + 5lx

IS AR HET)

Measurement point

o, e

S
EE : Axis of centreline of pedestrian
dummy
BB : Axis of centreline of Vehicle
under Test
S ¢ Distance between street lamps
Xi @ Distance between measurement
points

X1, X2, .. X10=S/10

The illuminance along the EPT path,
trajectory EE shall be at least | EPTi

>Fmin

3.11.943 p iR A BRISZ B R

e EPEFARIEZRE > BE EE
&% 5 1EPTi> Emin
$90 3% = 3 2 % (B 3.11.9.5) -

3.11.843 PR A BRISZ B A

IEPTi fpffla 15 6 3¢ kg6 2

EE: Pifi7 42 ¢ sphin
BB @ X 5% §m2 ¢ & ghi
St REREE

Xi: & PIEER RS

X1, X2, .. X10=S/10

e EFPETARIEZRE > BIE EE
&3 ° % 1EPTi> Emin
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scenarios (Figure B5), where street
lamps 6 and 7 are switched off. | EPTIi
ranges from 4 to 11 in farside scenarios
(Figure B6).
| EPTi > 5Ix

GD '

Figure B.4.3 : llluminance EPT path -

nearside scenarios

3R
.=L
E

7 B S R iR

éﬁﬁ:(@

3.11.9.6) » IEPTi 4~ = 4

2 11-

| EPTi > 5Ix I EPTi > 5Ix
o (GEZNEEEN
___________ e v s s A
o . -
48 [} V:¢ LEPT. F'P
? S/2 E: S/2 H;j

EE : Axis of centreline of pedestrian
dummy

BB : Axis of centreline of Vehicle
under Test

S : Distance between streetlight

Yi :
points
Y1, Yo, ..

Distance between measurement

Ys=1m

I EPTi > 5lx
GE2 K HIETR)

E:pHEFA2 P Oiihil
B: £5%®im2 ¢ SR

S BERIE
Yi: & p|ELFF apedy
Yl, Yz, .. Ys =Im
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Figure B.4.3 : llluminance EPT path -

farside scenarios

B.4.4 Measurement tolerances
All measurement tolerances shall be
E @ +1Ix

B.5 Test Equipment

B.5.1 General requirement
The chosen lamp setup must reflect real
world conditions. It is not allowed to

B.4.4 Measurement tolerances

B.5 Test Equipment
B.5.1 General requirement

install separate lamps to reach the

GE2ARHEIR)

All measurement tolerances shall be
EE + 1lx

The chosen lamp setup must reflect real
world conditions. It is not allowed to
install separate lamps to reach the

3.11.944 & Bl 5+
HLrF
E : +11x

3.11.9.5 35k fie
3.11.9.5.1 - 4
FR2ZKE RS
R ABRES
o RRYREPF > Ju@ * LED %

wi
/?J 3 p Fﬁ‘é-ﬁ:% -

£ F
TR - 3o

DS

3.11.8.4.4 & Bl %

A
":Li_—’}; J 3 p;i}@ﬂ

EE : £11x

3.11.8.5 e i

3.11.85.1 - & & &
R RE e BRI - Ko
FoREABREBREDTEE

% o R FiREkpF > i * LED %
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required conditions. For the night test,
a LED lamp shall be used due to its
overall advantages like homogeneous
illumination, long-term stability, power
consumption etc.

B.5.2 Glaring

The lamps shall not be tilted towards
the SV path to avoid any glaring which
could affect the sensor performance.
Glaring of the sensor system shall not
occur everywhere on the test area and
especially not along the section of the
vehicle path.

B.5.3 Constant illumination function
To reach constant test conditions
during test and lifetime, the lamp shall
have a constant illumination function.

B.5.4 Colour temperature
The colour temperature of the lamps
shall be between 4500+1000K.

required conditions. For the night test,
a LED lamp shall be used due to its
overall advantages like homogeneous
illumination, long-term stability, power
consumption etc.

B.5.2 Glaring

The lamps shall not be tilted towards
the SV path to avoid any glaring which
could affect the sensor performance.
Glaring of the sensor system shall not
occur everywhere on the test area and
especially not along the section of the
vehicle path.

B.5.3 Constant illumination function
To reach constant test conditions
during test and lifetime, the lamp shall
have a constant illumination function.

B.5.4 Colour temperature
The colour temperature of the lamps
shall be between 4500+1000K.

3.11.9.5.3 17 T R P 7 &y

3.11.954 ¢ &

FH 204 R LA LA
TS R R

3.11.9.5.2 pz %

B o AL L B B R E T
BB BE R B R RE
Moz prk R R AR R B D
GE R AR S SO - Y=y
R o

2

S IR AR F RS TR
S T T SR RER L

oAy e

Fihend F% w 4500+1000K 2 B oo

3.11.8.5.2 px sk

3.11.8.5.3 7 T e P 7 5y

3.11.8.54 ¢ &

LR L L LT
MRS R

BRI RHA RS X %D RE T
CEl A Tl A
ez prk 2 BN ARER R DE
P R E R I F B RE T
e WA

£ 3 7
TR E 1 BRSO R

g e

ENRKE R 2 S

Fiked B % = 4500+£1000K 2 fF oo
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B.5.5 Mounting device B.5.5 Mounting device 3.11.9.5.5 % £K # 3.11.8.5.5 % &k &

The lamps can be either installed| The lamps can be either installed| A7 B % %> F T s & % #30 AV BT L £ FH &% £H
stationary on a fixed pole, or on a| stationary on a fixed pole, or on a| # & = %r2E + o & HX & Bae KX B | BH = P2 b o % LA F i K
mobile tripod. The mounting device| mobile tripod. The mounting device| £ 20 m/s 2_ } i# ° Z20m/s 2 B i o

must be designed to withstand wind| must be designed to withstand wind

speeds up to 20m/s. speeds up to 20m/s.

B.5.6 Free Space (F) B.5.6 Free Space (F) 3.11.9.5.6 p d 7 B (F) 3.11.85.6 p d 7 & (F)

In the passenger side of the VUT test| In the passenger side of the VUT test| 7 “3Fj& X% & w3k & RIZ 85K 7 L3 /8L %Pk £ Rl2 3% K
path it is not allowed to install any| path it is not allowed to install any| /&3 il X E TP X EXHF o | LI %A XEETPXEXF -
mounting device from the lamp. mounting device from the lamp.

Driver Passenger ;E}%ZQEEEIT) ;%39)&;1{5./]\)

side side

»4

4m

Bm F24m
- - -

The free space F between the VUT path| The free space F between the VUT path 56% BRE A E X ERE 2L g | %D RIS E X R B g

and the mounting facility shall be F >| and the mounting facility shall be F>| ¢ 7 & F & 5 F>4m d 2 F &% F>4m
4m. 4m.
B.5.7 Test setup B.5.7 Test setup 3.11.9.5.7 ;8% 3k T 3.11.8.5.7 i85 K T

Four lamps in front of the pedestrian| Three lamps in front of the pedestrian| £t 7 A B @ w33 R B v F B R | F R 7 A BRIS5 23K j%_;;;}* %;;‘E: ’
path and three lamps behind the| path and two lamps behind the| ** 7 A B/ HKE = FRBRGERL| W AREISHRES 5
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pedestrian path are required (see figure
below). That lamp configuration
provides a homogeneous illumination
of the test scenario according to real
world situations.

The position of the EPT is between
lamp 3 and 4 (6 and 7 for CPFA).
Lamps 3, 4, 6 and 7 must be the same
model lamp.

Lamps 6 and 7 are only switched on for
the farside scenario.

*i
“é;).

Figure B8 : CPNA Night-time setup

pedestrian path are recommended (see
figure below). That lamp configuration
provides a homogeneous illumination
of the test scenario according to real
world situations.

The position of the EPT is between
lamp 3 and 4.

—————————————————————

D : Lateral distance between the centre
of the light field and the VUT path

EE : Axis of centreline of pedestrian
dummy

BB : Axis of centreline of Vehicle
under Test

VUT : Vehicle under Test

EPT : Euro NCAP Pedestrian Target
S : Distance between streetlight

TR)oEERpeE RIpEL R AR
RERHBNFBR2ZIZ5IRP -

PEFAGDEE AER 3 2 4 2 F
R AREFRARALERG6 2
Do

FER34~6% TRLAPREAE -
BRO6ZE THARAFEY B

GESARHEIT)

- @])o -&-JAJEIﬁD B IZi#;:_, 2 }'E,J,X
HEBERFBELIBIREY -
PHFADEE ABR32 420

GESARHET)

D: k3P w25 IR S 2

fp] o BEAE
E: piRiFL2 e wphi
B: X5k fm2 ¥ o hill
VUT : #&2 2 i%
EBT : p {7 *

S : B ERE
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Foints.
L gt position fer 50%

Figure B9 :

€

Figure B10 :

’}3‘. ; i) i

Di=&00Om

e

CPNCO Night-time setup
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Ofef0Om §

] u

'

Onedoom

' 3 4 5
(4} 4] ]
4 v v

£

| D - 52 -

L] - ] - : -

e VUT puthe (nesrsde)
e VLT path (Farsice)

CPFA Night-time setup
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B.5.8 EPT position

The EPT track EE shall be positioned
between the street lamp 3 and 4 and
passes the centreline of the EPT.
Reference point for test setup is
trajectory AA, which passes the
pedestrian dummy H-point.

B.6 Example Test Equipment
As a reference and to demonstrate
feasibility, the following sections

B.5.8 EPT position
The EPT track EE shall be positioned
between the street lamp 3 and 4 and
passes the centreline of the EPT.

Reference point for test setup is

trajectory AA, which passes the
pedestrian dummy H-point.

AA
dummy H-Point
BB : Axis of centreline of Vehicle

Trajectory of the pedestrian

under Test

EE : Axis of centreline of pedestrian
dummy

S : Distance between streetlight

B.6 Example Test Equipment
As a reference and to demonstrate

feasibility, the following sections

3.11.9.5.8 p &7 4 ix

B
=R

P17 X 2. /& BE B3 R%E 3 2 4
2 FEMEP T A Y LA o R
Bk T2 5T BT AA > B R
WP HTAZ HE -

GEEZNEIEED)

3.11.9.6 @5 fie % 2 § il

TL v A2 2T 2 B

-
I~
=

3.11.8.5.8 P &7 4 i

-4
NN

BT A2 Bff EE R* %3 % 4
2 FHEP (T A Y L AR o IR
Bk T2 5 BRE LT AA B R
WP T AZ HE -

GESARHET)

AA D P HEF A2 HERE
B: X%&§m2 ¢ < fhi
E: P A2 ¢ <hhidl

S ! BERFE

3.11.8.6 385k fie i 2 # i

e

I

FLv A2 2% 2 Er T s
IR b~ Rk E 2 £

\\\ﬁr
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provides example test equipment, test
set-up and reference measurements that
can be taken to ensure that the set-up
will meet the requirements of this
ANNEX.

Lamp type
Schuch, 48 LED (48 2403 ABX CL),
or
Schuch, 47_LED (48 2403 ABX CL)

=

B.6.1 Requirement test setup adjustment
To be sure to reach requirement B4.2
and B4.3 the following parameters are
allowed to be adjusted.

The distance of the lamp should be
adjustable in order to reach the
requested illumination values.

provides example test equipment, test
set-up and reference measurements that
can be taken to ensure that the set-up
will meet the requirements of this
ANNEX.

B.6.1 Lamp type
Schuch, 48 _LED (48 2403 ABX CL)

B.6.2 Requirement test setup adjustment
To be sure to reach requirement B4.2
and B4.3 the following parameters are
allowed to be adjusted.

The distance of the lamp should be
adjustable in order to reach the
requested illumination values.

+

3.11.9.6.1 Fiz 3 3¢

Schuch, 48 LED (48 2403 ABX CL)#"
Schuch, 47 _LED (48 2403 ABX CL)

3.11.8.6.1 *&7e

s ¥

4 AR E B LAY B
F o

A 3¢

Schuch, 48 LED (48 2403 ABX CL)

GEZ AR HEITR)

GEEZNEIEED)

3.11.9.62 F%&X EAFLE K
AR i) 3.11.942% 311943 &
‘I’\ ) fb'é:Fg}% &TIZ—T %f'\:aﬁ: °

BV TAFFRIEH L E DR L2
R E

3.11.8.62 %% K E A FE R

AR RE D] 3.11.84223/11.843 &
Foo RTEAFLT S

BV TR FFRIER > L E DR L2
BRE -
S :25m=+0.5m
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S:25m+0,5m

The lateral distance between the centre
of the LED-area and the vehicle path is
adjustable in a range of

Dn: 40mz=0,1m;Df: 6,0m£0,1m

The height of the lamp should be
adjustable in order to reach the
requested illumination values.

H: 5mz*0,1m

Angle against ground and pole.

[} 90°+ 0,5°

The tilt of the lamp is adjustable in
three different positions. (0° standard,
5°, 10°)

T : 0°standard position

The inclination of road and test site
surfaces is typically ~2.5%
y: <15°

S:25m+ 0,5m

The lateral distance between the centre
of the LED-area and the vehicle path is
adjustable in a range of

D: 40m£0,1m

The height of the lamp should be
adjustable in order to reach the
requested illumination values.

H: 5mz*0,1m

Angle against ground and pole.

a @ 90°x0,5°

The tilt of the lamp is adjustable in
three different positions. (0° standard,
5¢, 10°)

T : 0°standard position

The inclination of road and test site
surfaces is typically ~2.5%
c: <15°

iz 27 TNCAP % ~ _'Q_’-’/f:_(i;’,_:‘ 55:)
S:25m+0.5m
¥ - TFEFP B K LED % & h

voo B R T I o] e JEYE
Dn: 40m+0,Am;Df: 6,0m+0,1m

BT AEERE R PR Rk
K E o
H: 5m+0.Im

BT g B2 AR
a : 90°=+0.5°

BRFHR TN BRI
AK - (FBE 075 59 10°)
T:&®&i=% (°

4=

FREZER%Z RS 20 g s
2.5%
y:<1.5°

R

FTRN

¥ t- T FN B E LED 8
o g R R Ship] e R
D: 40m=0.1lm

BT AFEERE R > 1ETE R
BB o
H: 5m+0.lm

BIg BREEZ LR

a - 90°+0.5°

FREARET B R F
DA GRE 075 5 107)
T: &% 0°

= Al

EOHH %R A G A
2.5%
c:<1.5°

K &
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To ensure that the centre lines L of the
lamps are oriented at right angles to the
street even under the above conditions
the length of the control line C (for both
nearside Cn and farside Cf) shall be
verified. Approval for the two lamps
adjacent to the pedestrian path is
sufficient :

Cn =vVDn? + 11?7 = VAm? H{5m?
Cn: 6,4m = 0,1m;
Cf = Df*+ H? = vem? + 5m?
Cf: 7,8m £ 0,1m;

To ensure that the centre lines L of the
lamps are oriented at right angles to the
street even under the above conditions
the length of the control line C shall be

verified. Approval for the two lamps
adjacent to the pedestrian path is
sufficient.
¢ =vD? + H? = V4m? + 5m?
C:64m=0,1m
.=R
T ———E—‘_‘?_
Al
c /,// E ‘ \
//‘ L H
,/ o |
ey | |
%_"_T _%f{ Il | ;\.\ ‘

R : Reference point geometric centre of
the light field

L : Centre line of the lamp (parallel to
the pole)

D : Lateral distance between the centre
of the light field and the VUT path

ReFE e s L g ieg T g
*E Aoe FHEETEHARCL
ERGE* T Cn 2 25 CH™
W BT D F AP R R
AEP R e

Cn =vVDn? + 17 = V4m? H{5m?
Cn: 6,4m = 0,1m;
Cf = Df2+H? = vem? + 5m?
Cf: 7,8m = 0,1m;

GESARHEIT)

e Fe
~E &7

REARTE TP R

vam? + 5m?

C:64m+0.Im

c=VD?+H?=

GESARHET)

FEFERa? o L By T og
FhEEET ISR C 2
R AR - PR
Lo

¥ R

R:kggehimd v pda

L: Bhad oREEERTF)

D: k3P w25 dmE S 2

B FEHE

F: X2 madE R

EEp R

pd &
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B.6.2 Longitudinal inclination of lamp
In order to get well balanced light
distribution, it is necessary that the
inclination of the lamp is in arange of :
p1,2 : 90°+ 0.5°

L] e -]

nation of lamp to ground
lamp to pale

B.6.3 Orientation of lamp
In order to get well balanced light
distribution, it is necessary that the

F : Free space between driving path of
VUT and equipment

H : Height of lamp

C : Control line

T : Tilt of lamp

a : Angle against ground and pole

v : Cross slope

B.6.3 Longitudinal inclination of lamp
In order to get well balanced light
distribution, it is necessary that the
inclination of the lamp is in a range of :
p1,2 : 90°+ 0.5°
(] _E‘/]Bz_}__g/un

I

1= QDN

inclination of lamp to ground

p1 :
B2 : inclination of lamp to pole

B.6.4 Orientation of lamp

In order to get well balanced light
distribution, it is necessary that the

3.11.9.64 &

3.11.9.6.3 BiRh4im M &
L EE STk A o BRI & R
T BRI

B1,2 1 90° £ 0.5°
GE2AREEITR)

/),%l rTJ‘5 l"'

LT A AF B gTenk A T 0 R

H: Zhg R
C:ardls

T FEREAR
oG EE2 AR

Yy peH R

3.11.8.6.3 ik ehkis M &
= K E Tk s o BRI & R
LT f]f] nos

B1,2 : 90° +0.5°
GE2AREEIT)

Bl : By g 2 M &
2 : FiheF4i 2 M4
3.11.8.6.4 Fiken™ =

% z% i —\-!H-i’lfgrrﬂvlo i B }g—lmﬂk'i

R LT RRP
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rotation of the lamp in a range of : rotation of the lamp in a range of : HERBEAENTFRPN p : 90°+0.1°
p:90°%0,1° p:90°x0,1° p : 90°+0.1° AR EEDR)
(o 5 . GES K HEEIR)
= &
: BB : Axis of centerline of Vehicle xS iﬁim’éf B S 3 Fe i B en
E:‘mii::*‘r;;::L:mms‘:;:zzz:‘.:::;:.“;f:.‘::;dmw,,,m under Test Ad oz
F : Free space between driving path of] D: ke S5 fmp il
VUT and equipment Pl FEE
D : Lateral distance between the center R:kFBamlimd v gdaL
of the light field and the VUT path pERGEE &R
R : Reference point geometric center of
the light field
p : rotation of lamp
B.6.4 Example solutions B.6.5 Example solutions 3.11.8.6.5 ﬁ;;‘i—-% k2 o b
It is not allowed to install any mounting| It is not allowed to install any mounting|3.11.9.6.5 ;?Zé ;‘i—% k2§ PO A ZREPMEREEZRPZ X
device within the free space. Different| device within the free space. Different| 7 3 TRPREETRE R KR F u’% * A e enfA iE R
solutions are possible to reach the| solutions are possible to reach the| %% -+ fe‘ A e enfEiAd ki) 3.11.8.5.6 ¢ & & fo

requirement as defined in B5.6.

requirement as defined in B5.6.

3.11.9.5.6 ¥ T &g F o
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‘ e - G AEER)
GESARHEEIR)
\?” w@ i **
NS G ) /
BB : Axis of centreline of Vehicle B: X%&%P w2 ¥ b
under Test F: 25%dimhml R GEN G F D
F : Free space between driving path of pdZR
VUT and equipment D: kFid X epd fRik o 2
D : Lateral distance between the center B e BEAE
of the light field and the VUT path R: kFFhSmre vida
R : Reference point geometric center of
the light field
B.6.5 Example mounting devices B.6.6 Example mounting devices 3.11.8.6.6 % #K & 2 = b

It is not allowed to install any mounting| It is not allowed to install any mounting|3.11.9.6.6 % ; RH 2 ‘P" =) P LFhApd TRPMREETREE

device within the free space. Different| device within the free space. Different| 7 3 ZREMNKE | KB T URY A pafiil ki

solutions are possible to reach the| solutions are possible to reach the| 3 # ¥ 14 fe’ * 7 e m;’u;‘ ﬁsué 7] 3.11.8.5.6 # & ch& F o

requirement as defined in B5.6. requirement as defined in B5.6. 3 3.11.9.5.6 T &K & o %35 TFS.5

Towerlight TF5.5 Towerlight TF5.5 F¥e TFS.5 http : //www.towerlight.de/produkt/tf-

http - //www.towerlight.de/produkt/tf-| http : //www.towerlight.de/produkt/tf- | http : //www.towerlight.de/produkt/tf-| 5-5-7m/ (Date 2017-05-15)

5-5-7m/ (Date 2017-05-15) 5-5-7m/ (Date 2017-05-15) 5-5-7m/ (Date 2017-05-15)
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B.7 Measurement
To ensure, that the parameter defined in
B4.1, B4.2 and B4.3 are in line with test
setup, the parameter must be verified
and documented.

B.7.1 Measurement setting
To measure the illumination, a
calibrated luxmeter must be set on

ground in a right angle to the street.
P:<0,2m

r

...!4

B. 7 Measurement
To ensure, that the parameter defined in
B4.1, B4.2 and B4.3 are in line with test
setup, the parameter must be verified
and documented.

B.7.1 Measurement setting
To measure the illumination, a
calibrated luxmeter must be set on

ground in a right angle to the street.
P:<0,2m

e -

...!4

<1
—

31197 = P
w FE % 3.11.94.1 ~ 3.11.942 2

‘31187

¥

...!4

<1
—

/?'J
Lg% 3.11.84.1 ~ 3.11.842 %
3.11.84.3 % &2 3B R%E L -

3.11.943 2 &2 BB FEHEE -
I;( ’ v;":‘—!),@:%;FJLT U@"&&

3.11.9.7.1 & Pk 2

ORI R 0 R PR RN
KRR l%ki’—?—!f%l}j—lm e & o
P:<02m
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3.1187.1 &

}@I%EFET Uﬁ_%& °

xR H
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P:<02m
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— - EESARHET)
; GBS AEHET)
] ! L X
Sudliag
Luxmeter |
En : horizontal illumination ht KTRRE
R : Reference point geometric center of R:kFBamlmd v gdal
the light field P:¥geadk iR
P : maximal height over ground X Xiz%
X : Position X o BEE g2 iR
a : Angle against ground
B.7.2 Example measurement grid B.7.2 Example measurement grid 311.8.7.28 ipl et B2 5 b
To ensure, that the parameter defined in| To ensure, that the parameter defined in|3.11.9.7.2 8 p] 4 2 22 = &) % FE % 3.11.84.1 ~ 3.11.84.2 %
B4.1,B4.2 and B4.3 are in line with test| B4.1, B4.2and B4.3areinlinewithtest| = #= % 3.11.9.4.1 ~ 3.11.942 %| 3.11.843% & 2. %8BT F% % § -
setup, the parameter must be verified| setup, the parameter must be verified| 3.11.9.4.3 T & 2. % #c 22 ;¥ % X Ro B RERET o8 Sk o
and documented. and documented. RoHE%RET e S
For IEPTS5, IVUT6, IEB the position| For IEPT5, IVUT6, IEB the position 4 EPTS5 IVUT6 IEBE i) =% 3
for measurement is : for measurement is : FHIEPTS IVUT6 IEBE Bl i % 5 1| X=12.5m, Y=4.0m.

X=12,5m, Y=4,0m.

X=12,5m, Y=4,0m.

X=12.5m, Y=4.0m.

PSS S T
His B3FELTH o
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The other values see figure below.

g
& &4 0-0-0-0-0"0-0-0-0-0_0lw,

o ° ° ° o o © ° o 0
R
Lamp3 Lamp4
00 250
inal X (m
v

B.7.3 Example measurement tools
To measure the illuminance values, a
calibrated luxmeter shall be used. The
tolerance shall be :
Maximal error tolerance < 5%.

Luxmeter LMT B 360
http
berlin.de/de/b360.html
(Date 2017-05-15)

[Iwww. Imt-

The other values see figure below.

T T JETTA. ST T 4

.....

+€E0

Lamp 3

e e 00

w
o

R : Reference point geometric centre of
the light field
» Measurement point

B.7.3 Example measurement tools
To measure the illuminance values, a
calibrated luxmeter shall be used. The
tolerance shall be :
Maximal error tolerance < 5%.

Luxmeter LMT B 360
http
berlin.de/de/b360.html
(Date 2017-05-15)

[Iwww. Imt-

TR K

GE2ARHEIR)

3119.738 #1 B 2 6l
it ¥ ROR PR R R RIRRR B R
FEAS

Bk A B<SY e

e & 2 LMT B 360
http
berlin.de/de/b360.html
(Date 2017-05-15)

/Iwww.Imt-

EESAKHEIT)

R:kFEdlipd o

s BRI E

3.01.8.738 1 £ 2 456

Bt ¥ ROR PR R R R R e R
FHEEAR

Bt A B<S5% e

Pe & 2-LMT B 360
http :
berlin.de/de/b360.html
(Date 2017-05-15)

/www.Imt-
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Liuxmeter LMT B 360

Luxmeter Konika T-10A
Illuminance Meters T-10A / T-10MA /

-~
. =
e

2 - 3
ORX3 -

w

Luxmeter LMT B 360

Luxmeter Konika T-10A
https

-
-
>

. - 4
ORXE -

w

Luxmeter LMT B 360

Be & 3+ Konika T-10A
Illuminance Meters T-10A / T-10MA /

-
-
%

o - 7
ORX3 -

w

Luxmeter LMT B 360

P& & 3+ Konika T-10A
https

T-10WsA | KONICA MINOLTA

/lwww.konicaminolta.eu/de/messgerae

T-10WsA | KONICA MINOLTA

//www.konicaminolta.eu/de/messgerae

(Date 2017-05-15)

B.7.4 Measurement documentation
The following values shall be measured
and documented before and after a
complete test series.

te/produkte/licht-
messtechnik/luxmeter/t-
10a/einfuehrung.html
(Date 2017-05-15)

frwen: Tureonsar Kambs 72794

B.7.4 Measurement documentation
The following values shall be measured
and documented before and after a

complete test series.

(Date 2017-05-15)

fruon: Tureeasar Kambs 7704

3.11.9.7.48 if + #

B> - A REREKL DAL

EX L URE 3.8

te/produkte/licht-

messtechnik/luxmeter/t-

10a/einfuehrung.html
(Date 2017-05-15)

fgrven: Tureonsar Kambs 72194

3.11.8.74% p|= &

- kPR ERE v P

Ea g 3-8
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- Background illuminance les (B.4.1)
With all lamps and vehicle lights
switched OFF, measure and record
les before and after a full test series.

- Hluminance at VUT, EPT path
(B.4.2 & B.4.3) With all lamps ON
and vehicle lights OFF, measure and
record the illuminance at VUT and
EPT path.

- Background illuminance les (B.4.1)
With all lamps and vehicle lights
switched OFF, measure and record
les before and after a full test series.

- Hluminance at VUT, EPT path
(B.4.2 & B.4.3) With all lamps ON
and vehicle lights OFF, measure and
record the illuminance at VUT and
EPT path.

(1) %%F‘E&IEB(311941)

Mo tedrd BiRE B EMP
AL R 3 1 T
fe » P TeklepiE -

(2) %D IRE P RGFALBESO
BB R (3.11.9.4.2% 3.11.9.4.3)
Bete¥id RRFTH D B M P
SR T 0 RRIE e % P e

BT A B RE o

1)

)

BpiEA L

F F A les(3.11.8.4.1)
}@J m.|-4 R A Ej % R F?@m,r
T o N BRI 2

%é y E/BJ__ ‘gU@TIEB B °

LHDARE P ART A LR
B (3.11.84.2% 3.11.8.4.3)
bty BB DR P

E"I‘Jf‘g /E—f ,—El_/ljl\?:a‘ :x'%;’éﬁ

ANNEX C BRAKE APPLICATION
PROCEDURE

The braking input characterisation test
the brake

displacement and force necessary to

determines pedal
achieve a vehicle deceleration typical
of that produced by a typical real-world

driver in emergency situations.

C.1 Definitions
TBrake - The point in time where the
brake pedal displacement exceeds

Smm.

3.11.10 408 % 2. 5
iﬁ'ﬁﬁ;ﬁ)\;ﬁrlf“}gé%‘l .@%‘gd 3’?’?’)1—’47‘

’}Fl“%%ﬁi#"’ﬂfl* PR E R R

TERFIF AR LD LS i

ik R e

3.11.10.1 L3 # &

TerAKE : &5 8 B4 =245 % Y Smmz2_ pF

gk o
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T-6mss* - The point in time is defined as
the first data point where filtered,
zeroed and corrected longitudinal

acceleration data is less than -6 m/s’.
T-Zm/sz, T-4m/s2 - similar to T-6m/s2.

C.2 Measurements
Measurements and filters to be applied
as described in Chapter 4 of this
protocol.

C3 Brake

Procedure

Characterization

First perform the brake and tyre
conditioning tests as described in 7.1.2
and 7.1.3. The brake input
characterisation  tests  shall  be
undertaken within 10 minutes after

conditioning the brakes and tyres.

C.3.1 Brake
Characterisation Tests
ePush the brake pedal through the full

Displacement

Toms ik ~BFR 2 015> % - =
Gt Av i B Bk MOt -6m/sP2 BE R

;g‘!:,o

Toonys:, Toanys: * 82 ¥ 3t Toomyse 4B 12 ©

3.11.10.27p] &

TRIE gk 2 R ikt 2 R

3.11.10.434 {7 -

31110348 HFHRHREE
% iE < 3.11.7.1.2% 3.11.7.1.3:8 {7 &

BB G qR B oo 4T B ﬁ%] xR
B T S AT D L ALB g5 18 104

g8 BT o

3.11.10.3.14 8 = # 4 R

(1) #fdprrlaf @ Rad g

FwrF|RAEE o
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extent of travel and release.

eAccelerate the VUT to a speed in
excess of 85km/h. Vehicles with an
automatic transmission will be driven
in D. For vehicles with a manual
transmission select the highest gear
where the RPM will be at least 1500
at the 85km/h.

eRelease the accelerator and allow the
vehicle to coast. At a speed of 80 +
1.0km/h initiate a ramp braking input
with a pedal application rate of]
20+5mm/s and apply the brake until a
longitudinal acceleration of -7 m/s* is
achieved. For manual transmission
vehicles, press the clutch as soon as
the RPM drops below 1500. The test
ends when a longitudinal acceleration

of -7 m/s? 1s achieved.

eMeasure the pedal displacement and

applied force normal to the direction

(2) %52 fm4cid 3 Az #85km/he p

PREDERp DN PR

FAREEE B R R G

85km/h ¥ - & ¥ & 3 &

1500rpm -

() i PR R 7o R

%80 + 1.0km/hPF > 12 20+5mm/s

ik 3 i B (Pedal application

rate ) {¥# 2t & (Ramp braking

input) > FFWR > ¥ 157

m/s* G SeiE B oo dok 5 S

ek L I S I S

Hip b B L 3T /SR 0 SR

(4) BIEY- BT XD REERS B

AR Rl B e e ) IR AN
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of travel of the initial stroke of the
brake pedal, or as close as possible to

normal as can be repeatedly achieved.

C.3.1.1 Perform three consecutive test
runs. A minimum time of 90 seconds
and a maximum time of 10 minutes
shall be allowed between consecutive
tests. If the maximum time of 10
minutes is exceeded, perform three
brake stops from 72 km/h at
approximately 0.3g.

eUsing second order curve fit and the

least squares method between T-2
m/s?, T-6 m/s?, calculate the pedal
travel value corresponding to a
longitudinal acceleration of -4 m/s?
(=D4, unit is m). Use data of at least
three valid test runs for the curve
fitting.

oThis brake pedal displacement is
referred to as D4 in the next chapters.

3.11.10.3.1.1 & 8 {7 = K :25% 0 F%

FledbEs 0F > B& 5 10 248 -

FATHE 10 A & PR K _72km/h T

HRERE 2 03g 23 A HF3IK

i o

(1) Toms » Toomyst 2o B 2 ?,Jq;- — g

d R # & (Second order curve

fit) 2 # ] T 3 ;% (Least squares

method ) 3+ & ¥ & -4m/s® (=D4 »

Hiim)2 &8 g i p (742

fofg® 3025 ikt i

¢ 3 & (Curve fitting) o

(2 »HIRFHHEHEZDE -
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eUsing second order curve fit and the
least squares method between T-2
m/s?, T-6 m/s? calculate the pedal
force value corresponding to a
longitudinal acceleration of -4 m/s?
(=F4, unit is N). Use data of at least
three valid test runs for the curve

fitting.

oThis brake pedal force is referred to as
F4 in the next chapters.

C.3.2 Brake Force Confirmation and
Iteration Procedure
eAccelerate the VUT to a speed of]
80+1km/h. Vehicles with an automatic
transmission will be driven in D. For
vehicles with a manual transmission
select the highest gear where the RPM
will be at least 1500 at the 80km/h.

eApply the brake force profile as
specified in C.4, triggering the input

manually rather than in response to

(B) *Toms > Toems2 B > % =

d R # & (Second order curve

fit) 2 # ] T 3 ;% (Least squares

method ) 3+ & ¥ R-4m/s® (=F4 »

Hi~4iN) 2 Zoapfps @ o

AP LT L

M#x & (Curve fitting ) o

(4) LLL?%E’&%#%% iﬁﬁéfﬁ_éFélo

3.11.103.2 £ & 444 mren® € 4742

B
(1) £5% 2 gmteid 3 80+1km/henig

PTTIrTYYT.

S P g RE B

K & 80km/hp » i B3 > &

1500rpm -

(2) #®Fx3.11.10.44 12 Hcfy > 11 2L

W R TEE am jP ot

Terake +18 T Terake t3s i 7
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the FCW. Determine
acceleration achieved during the
window TBRAKE  +1s
TBRAKE +3s. If a mean acceleration

outside the range of -4 o5 m/s? results,

the mean

from

apply the following method to ratio
the pedal force applied.

F4new = F4original * (-4/mean
acceleration), i.e. if F4original results
in a mean acceleration of -5 m/s?,

F4new = F4original * -4 / -5

eRepeat the brake force profile with
this newly calculated F4, determine
the mean acceleration achieved and
repeat the method as necessary until a
mean acceleration within the range of]

-4 -0.5 m/s? is achieved.

C.3.2.1 Three

characteristic tests

valid pedal force
(with  the
acceleration level being in the range as
specified) are required. A minimum

time of 90 seconds and a maximum

3

2 TioheE R o F N kA

-4 m/s*3 - 4.50 m/s? 0 A H 2

—r%;tgi-_'gg'z‘gjjj%g’l °

F#F4 = RF4 * (4/L 354 i@

B> bl phFA-E S P L

¥t B S -5m/sP BIETF4= R

F4 * -4)-5

(3) @ % MEFTF4£ P 4 FiF

A1.10.32.1 B8 §7 = =X 3 &0 & g

LR (R JETIR R

) o R B Ip b 5 90F) » Bk &

104 4 - A2 104 4 - P&

T2km/h 2 T 5 B 503 g 203 5%
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time of 10 minutes shall be allowed
between consecutive tests. If the
maximum time of 10 minutes is
exceeded, perform three brake stops

from 72 km/h at approximately 0.3g.

ebefore restarting the brake pedal force
characterisation tests. This brake
pedal force is referred as F4 in the

next chapters.

C.4 Brake Application Profile
eDetect Trcw during the experiment in

real-time.

eRelease the accelerator at TFCW + 1
S.

ePerform displacement control for the
brake pedal, starting at TFCW + 1.2 s
with a gradient of the lesser of 5 x D4
or 400mm/s (meaning the gradient to
reach pedal position D4 within

200ms, but capped to a maximum

A F3= iR o

PHEAHFEI R AER S

i % F4 -

3.11.104 #& & B * % % ( Brake

application profile )
(1) 20328 ¢ W pF iR Trcw ©

(2) Trewt1s PF > B 4 B o

(3) B iTHED B2 A I B ]

Trew +1.25 B 420 - & (Gradient)

5 5 x D4 & 400mm/s (o 5 3t

200ms p i Pl % D4 1 E
2 & > fe t *UE 400mm/s)

o

Bt
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application rate of 400mm/s).

eMonitor  brake  force  during
displacement control and use second-
order filtering with a cut-off]

frequency between 20 and 100 Hz

(online) as appropriate.

eSwitch to force control, maintaining
the force level, with a desired value of]
F4 when
1. the value D4 as defined in C.3.1.1 is
exceeded for the first time,
i1. the force F4 as defined in C.3.1.1 is
exceeded for the first time, whichever

1s reached first.

eThe point in time where position
control is switched to force control is

noted as Tswitch.

eMaintain the force within boundaries
of F4 + 25% F4. A stable force level

should be achieved within a period of]

(4)

()

(6)

()

RPN FRE LS R

¢ * - Ffmok (Second-order

filtering ) > # .t #8 F 20 3

100Hz -

N TS PR E

F4 2 4 24p4]r w44 £2 K

T

(A) F =42iF3.11.10.3.1.1 T &

2_ D4 =408 -
(B) F =4zi 3.11.10.3.1.1 T &

2. FA 4 5 mhiEaz

TR
iEe s

LR F il T EF ot R ot IES

PER EL 5 Tswitch ©
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200ms maximum after the start of] 25% F4 z_ " iEp > 'I’Ei'ﬂ?l" £ £
force control. Additional disturbances R RS R <
of the force over + 25% F4 due to 25% F4> ® 3 pF /-] > 200ms
further AEB interventions are "5 R
allowed, as long as they have a
duration of less than 200m:s.

eThe average value of the force (8) Trcw+1lds % @k E 2 L35
between TFCW + 1.4s and the end of] 4 8 sig e F4 +10N & Rp -
the test should be in the range of F4 +
10 N.

TIhEY i3

2 DEFINITIONS

Figure 2-1 : Front end profile and EPT  Figure 2-2 : Rear end profile and
EPT
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Figure 2-3 : Front end profile and EBT  Figure 2-4 : Front end profile and
EMT

3.11.1.21
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Vertical (z)

Longitudinal (x) Lateral {y)

3.11.3.1.2
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3.11.2.1.2

Vertical (z)

Longitudinal (x) Lateral {y)
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2.1
VUT speed EMT speed XVUT, desired Xewt
30 km/h 3333 m
10 km/h 45 km/h -10.66 m 50.00 m
60 km/h 66.66 m
30 km/h 33.33m
15 knvh 45 km/h -16.39 m 50.00 m
60 km/h 66.66 m
30 km/h 3333 m
20 km/h 45 km/h 22.02m 50.00 m
60 km/h 66.66 m
3.11.3.2.1
VUTi‘ E”Z EMTi‘ }i XVUT desired XEMT
30 km/h 33.33m
10 km/h 45 km/h -10.66 m 50.00 m
60 km/h 66.66 m
30 km/h 33.33 m
15 km/h 45 km/h -16.39m 50.00 m
60 km/h 66.66 m
30 km/h 33.33 m
20 km/h 45 km/h -22.02m 50.00 m
60 km/h 66.66 m
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34.1 3.1

50mm _, - o 30 mm 50mm _. - S0 mm 50mm - i 30 MM

Vehicle width Vehicle width Vehide width
Figure 3-3 : Virtual profiled line around both the front end (left) and rear end
(right) of the VUT
3.11.34.1 3.11.23.1
Omm _, - e 20 mm S0mm _, - o 20mm
-ﬁ ! o g ﬁ ﬁ -.E g

B4 Xdfmd ep(=B)2 @ & (% B)2 miET R
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3.4.2 3.3.2
s i 8
| e L
200 mm =4t 360mm  3N5mM =+ = 396 mm 240 1M —at————re-300mm . -NSmm-e - 396 mm
EPTa EPTC Cd i
Figure 3-4 : Virtual box dimensions around EPTa and EPTc Figure 4 : Virtual box dimensions around EPTa and EPTc
3.11.34.2 3.11.2.3.2
el el g ¥
= E 8 '
a ! 4 I\ 34
200 MM -+t 360mm 315 MM o+ 396 mm T T V| BLN et — e 3 Y
AR AITA diRe e A
BREAFTA HMLEHA
BIS: PR A{FAEpHRIE A% B meEs > )%+ Bld: PR A A B PRy (74 % Bl m#r > 352+
3.4.3 3.3.3
R 1900 mm =
o 1040 mm e B60 mm = ' I‘
gt 1 £ L '
§ ! A § - - 300 -'-En- 400 -
300 mm —= . ‘- 400 mm 10
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Figure 6-3 : Free space requirements(farside scenario only)

6.3.1

Seenario Driver side Passenger side
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CPNA-TS 4.0m 4.0m
CPNC-30 4.0m 4.0m
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CPLA-75 &.0m 6.0m
CBNA-SO 4.0m 17.0m
CBLA-25 B5.0m 6.0m
CBLA.7S 6.0m 6.0m
Max 6.0 17.0m

Figure 7 : Free surroundings
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CBFA CBNA CBLA CBTA CBDA
Paragraph 731 7328733 734 7.3.5 ' 136
Type of tesl AFR AFR AFR FCW/FSS AFR Y
VUT speed [km/h) 10-60 10-60 25-60 50-80 10,15,20 10 ' 0
VUT direction Forward Forward Forward Farside turn | Nearside turn' Stationary
Obstruction No No Yes** Na Na [ Yes
T
[':"f;:] pere 20 15 10 15 20 15 . 15
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’ Nost rearward
Impact location [%] S0 S0 S0 25 50 point of closed
drver door™
Lighting condition Day Day Day Day [ Day

*Reference point is the same for front doors and rear doors.
#¥ Distance between obscuration vehicles [0.1 ~ 0.3]m.
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Figure 7-12: CBNAO scenario, Bicyclist from Nearside (obstructed)

3.11.7.3.3

186




N

\\':
=

¢

—

=\
A\

=

[

B 141 :

B BRPARTRFR P IR HL

- .
. —_— — .
L] m
Mg

AA HEB AT TN

BB : Q89 M2 ¢ -ohMIESR
fi1 )

G:BRAHIM LY GhbibER
(RfELhbms g im

H: SRAFEMEBTO N E0NERDER
L0 a B fiih 0 3 10 Gl dhIE R

1! B eME 3040 ER
K-Rahi s

L-Bathhi

B

M:S00p it ig it in

ARH BT

187




&

=

o

Figure 7-14: CBTAfo scenarios, Turning cycling Adult
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Figure 7-15: Reference point and direction relative to the VUT for dooring

scenario
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Figure 7-20: CMoncoming vehicle scenario
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Figure 7-21: CMoncoming motorcycle impact location
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2 ASSESSMENT OF AEB & LSS
VULNERABLE ROAD USER
SYSTEMS

2.1 Introduction

AEB & LSS Vulnerable Road User
(VRU) systems are systems that are
designed to brake or  steer
autonomously for vulnerable road
user’s like:
and/or powered two wheelers. For the
assessment of AEB & LSS VRU
systems, three areas of assessment are
considered; AEB Pedestrian, AEB
Bicyclist and AEB & LSS Powered
Two Wheelers, which are assessed in
different scenarios.

pedestrians, cyclists

1 ASSESSMENT OF AEB
VULNERABLE ROAD USER
SYSTEMS

1.1 Introduction

AEB Vulnerable Road User (VRU)
systems are AEB systems that are
designed to brake autonomously for
pedestrian and/or cyclists crossing the
path of the vehicle. For the assessment
of AEB VRU systems, two areas of
assessment are considered; AEB
Pedestrian and AEB Cyclists. The
AEB Pedestrian system is assessed in
5 different scenarios, where in the
longitudinal scenario both AEB and
FCW functions are included.

For AEB Cyclist, a limited number of]
scenarios is assessed at first with an

update in 2020 to cover more real life

scenarios distracted from European
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2.2 Definitions
2.2.1 General

Throughout this protocol the following
terms are used:

Autonomous Emergency Braking
(AEB) - braking that is applied
automatically by the vehicle
response to the detection of a likely
collision to reduce the vehicle speed
and potentially avoid the collision.

in

Forward Collision Warning (FCW) —
an audio-visual warning that is
provided automatically by the vehicle
in response to the detection of a likely
collision to alert the driver.

Emergency Steering Support (ESS) — a
system that supports the driver
steering input in response to the

accident data.

1.2 Definitions

Throughout this protocol the following
terms are used:

Autonomous Emergency Braking
(AEB) - braking that is applied
automatically by the vehicle
response to the detection of a likely
collision to reduce the vehicle speed
and potentially avoid the collision.

in

Forward Collision Warning (FCW) —
an audiovisual warning that is provided
automatically by the vehicle
response to the detection of a likely
collision to alert the driver.

in
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detection of a likely collision to alter
the vehicle path and potentially avoid
a collision.

Vehicle width — the widest point of the
vehicle ignoring the rear-view mirrors,
side marker lamps, tyre pressure
indicators, direction indicator lamps,
position lamps, flexible mud-guards
and the deflected part of the tyre side-
walls immediately above the point of
contact with the ground.

Vehicle width — the widest point of the
vehicle ignoring the rear-view mirrors,
side marker lamps, tyre pressure
indicators, direction indicator lamps,
position lamps, flexible mud-guards
and the deflected part of the tyre side-
walls immediately above the point of
contact with the ground.

Car-to-Pedestrian Farside Adult 50%
(CPFA-50) — a collision in which a
vehicle travels forwards towards an
adult pedestrian crossing its path
running from the farside and the frontal
structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width

when no braking action is applied.

Car-to-Pedestrian Nearside Adult
25% (CPNA-25) —a collision in which
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Car-to-Pedestrian

Car-to-Pedestrian

a vehicle travels forwards towards an
adult pedestrian crossing its path
walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 25% of the vehicle’s
width when no braking action is
applied.

Nearside Adult
75% (CPNA-75) — a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path
walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 75% of the vehicle’s
width when no braking action is

applied.

Nearside Child
50% (CPNC-50) —a collision in which
a vehicle travels forwards towards a
child pedestrian crossing
running from behind and obstruction

its path

from the nearside and the frontal
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structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width
when no braking action is applied.

Car-to-Pedestrian Longitudinal Adult
25% (CPLA-25) —a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
25% of the vehicle’s width when no
braking action is applied or an evasive
steering action is initiated after an
FCW.

Car-to-Pedestrian Longitudinal Adult
50% (CPLA-50) —a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
50% of the vehicle’s width when no

braking action is applied.
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Car-to-Bicyclist Nearside Adult 50%
(CBNA-50) — a collision in which a
vehicle travels forwards towards a
bicyclist crossing its path cycling from
the nearside and the frontal structure of
the vehicle strikes the bicyclist when no
braking action is applied.

Car-to-Bicyclist Longitudinal Adult
25% (CBLA-25) —a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 25% of the
vehicle’s width when no braking action
is applied or an evasive steering action
is initiated after an FCW.

Car-to-Bicyclist Longitudinal Adult
50% (CBLA-50) —a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 50% of the

2331107 p 72 B AR FB P
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Vehicle under test (VUT) — means the

vehicle tested according to this
protocol with a pre-crash collision
mitigation or avoidance system on
board.

Euro NCAP Pedestrian Target
(EPTa) — means the adult pedestrian
target used in this protocol as specified
in the 1ISO 19206-2:2018

Euro NCAP Child Target (EPTc) —
means the child pedestrian target used
in this protocol as specified in the 1ISO
19206-2:2018

Euro NCAP Bicyclist Target (EBTa) —
means the adult bicyclist and bike
target used in this protocol as specified

vehicle’s width when no braking action
is applied.

Vehicle under test (VUT) — means the

vehicle tested according to this
protocol with a pre-crash collision
mitigation or avoidance system on
board

Euro NCAP Pedestrian Target|2.3.3.1.6
(EPTa) — means the adult pedestrian
target used in this protocol as specified
in the Articulated Pedestrian Target
Specification document version 2.0.

Euro NCAP Child Target (EPTc) —
means the child pedestrian target used
in this protocol as specified in the
Acrticulated Pedestrian Target
Specification document version 2.0.

Euro NCAP Bicyclist and bike Target
(EBT) — means the bicyclist and bike

target used in this protocol as specified
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in 1ISO 19206-4:2020

Euro NCAP Motorcyclist Target
(EMT) — means the Motorcyclist target
used in this protocol as specified in the
deliverable D2.1 of the MUSE project
(Fritz and Wimmer 2019) which at time
of publication is to be replaced with
ISO 19206-5.

Time To Collision (TTC) — means the
remaining time before the VUT strikes
the test target, assuming that the VUT
and EPT would continue to travel with
the speed it is travelling.

Taes — means the time where the AEB
system activates. Activation time is
determined by identifying the last data
point where the filtered acceleration
signal is below -1 m/s?, and then going
back to the point in time where the

acceleration first crossed -0.3 m/s?

in the Bicyclist Target Specification
document version 1.0.

Time To Collision (TTC) — means the
remaining time before the VUT strikes
the EPT, assuming that the VUT and
EPT would continue to travel with the
speed it is travelling.

Taes — means the time where the AEB
system activates. Activation time is
determined by identifying the last data
point where the filtered acceleration
signal is below -1 m/s?, and then going
back to the point in time where the
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Trcw — means the time where the
audible warning of the FCW starts. The
starting point is determined by audible
recognition.

Emergency Lane Keeping (ELK) —
default On heading correction that is
applied automatically by the vehicle in
response to the detection of the vehicle
that is about to drift beyond a solid line
marking, the edge of the road or into
oncoming or overtaking traffic in the
adjacent lane.

Vimpact — means the speed at which the
profiled line around the front or rear
end of the VUT coincides with the
virtual box around the EPTa, EPTc,
EBTa and EMT.

Vrel test — means the relative speed
between the VUT and the test target
(EPT, EBTa or EMT) by subtracting the
longitudinal velocity of the test target

Trcw— means the time where the audible
warning of the FCW starts. The starting

point is determined by audible
recognition.
Vimpact — means the speed at which the

profiled line around the front end of the
VUT coincides with the square box
around the EPTa, EPTc and EBT.
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from that of the VUT at the start of test.
Vrel_impact — means the relative speed at
which the VUT hits the test target (EPT,
EBTa or EMT) by subtracting the
longitudinal velocity of the test target

from Vimpact at the time of collision.

Driver Intention Monitoring system
(DIM) - means a system that is
effective at distinguishing intentional
from unintentional lane crossing and

suppressing undesired interventions.

2.2.2 Test Scenarios

Car-to-Bicyclist  Dooring  Adult
(CBDA) — a collision between the
vehicle’s door and a bicyclist traveling
alongside the parked vehicle.

Car-to-Pedestrian Farside Adult 50%
(CPFA-50) — a collision in which a

vehicle travels forwards towards an

adult pedestrian crossing its path

PRz 4w A o
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running from the farside and the frontal
structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width

when no braking action is applied.

Car-to-Pedestrian Nearside Adult
25% (CPNA-25) —a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path
walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 25% of the vehicle’s
width when no braking action is
applied.

Car-to-Pedestrian Adult 75% (CPNA-
75) — a collision in which a vehicle
travels forwards towards an adult

pedestrian crossing its path walking
from the nearside and the frontal
structure of the vehicle strikes the

pedestrian at 75% of the vehicle’s
width when no braking action is

applied.

Car-to-Pedestrian Farside Adult 50%

Car-to-Pedestrian

(CPFA-50) — a collision in which a
vehicle travels forwards towards an
adult pedestrian crossing its path
running from the farside and the frontal
structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width
when no braking action is applied.

Nearside Adult
25% (CPNA-25) —a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path
walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 25% of the vehicle’s
width when no braking action is
applied.
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Car-to-Pedestrian Nearside Child
Obstructed 50% (CPNCO-50) — a
collision in which a vehicle travels
forwards towards a child pedestrian
crossing its path running from behind
and obstruction from the nearside and
the frontal structure of the vehicle
strikes the pedestrian at 50% of the
vehicle's width when no braking action

is applied.

Car-to-Pedestrian Longitudinal Adult
25% (CPLA-25) — a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
25% of the vehicle’s width when no
braking action is applied, or an evasive
steering action is initiated after an
FCW.

Car-to-Pedestrian Longitudinal Adult
50% (CPLA-50) — a collision in which

Car-to-Pedestrian Nearside Adult
75% (CPNA-75) — a collision in which
a vehicle travels forwards towards an
adult pedestrian crossing its path
walking from the nearside and the
frontal structure of the vehicle strikes
the pedestrian at 75% of the vehicle’s
width when no braking action is

applied.

Car-to-Pedestrian Nearside Child
50% (CPNC-50) —a collision in which
a vehicle travels forwards towards a
child pedestrian crossing its path
running from behind and obstruction
from the nearside and the frontal
structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width
when no braking action is applied.

Car-to-Pedestrian Longitudinal Adult
25% (CPLA-25) —a collision in which
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a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
50% of the vehicle’s width when no

braking action is applied.

a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
25% of the vehicle’s width when no
braking action is applied or an evasive
steering action is initiated after an
FCW.

Car-to-Pedestrian Longitudinal Adult
50% (CPLA-50) —a collision in which
a vehicle travels forwards towards an
adult pedestrian walking in the same
direction in front of the vehicle where
the vehicle strikes the pedestrian at
50% of the vehicle’s width when no
braking action is applied.

Car-to-Bicyclist Nearside Adult 50%
(CBNA-50) — a collision in which a
vehicle travels forwards towards a
bicyclist crossing its path cycling from
the nearside and the frontal structure of
the vehicle strikes the bicyclist when no
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Car-to-Pedestrian Turning Adult 50%
(CPTA-50) — a collision in which a

vehicle turns towards an adult

braking action is applied.

Car-to-Bicyclist Longitudinal Adult
25% (CBLA-25) —a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 25% of the
vehicle’s width when no braking action
is applied or an evasive steering action
is initiated after an FCW.

Car-to-Bicyclist Longitudinal Adult
50% (CBLA-50) — a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 50% of the
vehicle’s width when no braking action

is applied.

(%2 %iE> 2.3.3.1.28
g2 2.3.32.14)

CHAFEIF=

(%= %ig< 233.1.29 ¢
Rig 2.3.3.2.15)

.

2.33.2.8 # % = A g T35 % 50%

(_ Car-to-Pedestrian Turning Adult,

CPTA-50) : % & @i 4* 1 7 4% 3 2

233128 p (78 5L pidg 8 o

e 25%(Car-to-Bicyclist Longitudinal

Adult, CBLA-25): 2 §g {7 i & > | %

G2 p ARSI e E A

R E At S B ARE

BRA A2 25 B pifip ma Bt 2

,r%’—ij?-b o

233129 p 78 b pide 8

H 50%(Car-to-Bicyclist Longitudinal

Adult, CBLA-50): # §%{7 &P > e

LR wmiE E A

—’751”

ifa’aiﬁi,l_mﬁ')iﬂfv\‘ 50 Fué

Afgp FHEL 2 R -

242




2025 # % Euro NCAP %

2019 # % Buro NCAP #.3

@?\;T TNCAP l'l;.’{'s‘? j_"ﬁl%_(‘g;_:‘ E,’E:)

$ TNCAP % - 543

pedestrian crossing its path, walking
across a junction (in either the same
and opposite direction as the VUT,
before the VUT made the turn) and the
frontal structure of the vehicle strikes
the pedestrian at 50% of the vehicle's

width when no braking action is

applied.
Car-to-Pedestrian Reverse
Adult/Child moving 50%

(CPRA/Cm-50) — a collision in which
a vehicle travels rearwards towards an
adult or child pedestrian crossing its
path walking from the nearside and the
rear structure of the vehicle strikes the
pedestrian at 50% of the vehicle’s
width when no braking action is

applied.

Car-to-Pedestrian Reverse
Adult/Child stationary (CPRA/Cs) —
a collision in which a vehicle travels

rearwards towards an adult or child
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23329 B & A2 24 BE AR
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pedestrian standing still and the rear
structure of the vehicle strikes the
pedestrian at 25, 50 or 75% of the
vehicle’s width when no braking action

is applied.

Car-to-Bicyclist Nearside Adult 50%
(CBNA-50) — a collision in which a
vehicle travels forwards towards a
bicyclist crossing its path cycling from
the nearside and the frontal structure of|
the vehicle strikes the bicyclist when no

braking action is applied.

Car-to-Bicyclist  Nearside Adult
Obstructed 50% (CBNAO-50) — a
collision in which a vehicle travels
forwards towards a bicyclist crossing
its path cycling from the nearside from
behind an obstruction and the frontal
structure of the vehicle strikes the
bicyclist at 50% of the vehicle's width

when no braking action is applied.
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Car-to-Bicyclist Farside Adult 50%
(CBFA-50) — a collision in which a
vehicle travels forwards towards a

bicyclist crossing its path cycling from

the farside and the frontal structure of]

the vehicle strikes the bicyclist at 50%

of the vehicle's width when no braking

action is applied.

Car-to-Bicyclist Longitudinal Adult
25% (CBLA-25) —a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 25% of the
vehicle’s width when no braking action
is applied or an evasive steering action
is initiated after an FCW.

Car-to-Bicyclist Longitudinal Adult
50% (CBLA-50) — a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction

in front of the vehicle where the vehicle

Car-to-Bicyclist Longitudinal Adult
25% (CBLA-25) —a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction
in front of the vehicle where the vehicle
would strike the cyclist at 25% of the
vehicle’s width when no braking action
is applied or an evasive steering action
is initiated after an FCW.

Car-to-Bicyclist Longitudinal Adult
50% (CBLA-50) — a collision in which
a vehicle travels forwards towards a
bicyclist cycling in the same direction

in front of the vehicle where the vehicle
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would strike the cyclist at 50% of the
vehicle’s width when no braking action
is applied.

Car-to-Bicyclist Turning Adult 50%
(CBTA-50) — a collision in which a
vehicle turns towards a bicyclist
crossing its path, walking across a
junction (in either the same and
opposite direction as the VUT, before
the VUT made the turn) and the frontal
structure of the vehicle strikes the
pedestrian at 50% of the vehicle's width

when no braking action is applied.

Car-to-Motorcyclist Rear Stationary
(CMRs) — a collision in which a
vehicle travels forwards towards a
motorcyclist and the front structure of]
the vehicle strikes the rear of the

motorcycle.

Car-to-Motorcyclist Rear Braking

(CMRb) — a collision in which a

would strike the cyclist at 50% of the
vehicle’s width when no braking action

is applied.

A p 78 B2 e

2332164 % p 78 261 pidE T8
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vehicle travels forwards towards a
motorcyclist that is travelling at
constant speed and then decelerates,
and the frontal structure of the vehicle

strikes the rear of the motorcycle.

Car-to-Motorcyclist Front  Turn
Across Path (CMFtap) —a collision in
which a vehicle turns across the path of]
an oncoming motorcyclist travelling at
a constant speed, and the frontal
structure of the vehicle strikes the front
of the motorcycle.

Car-to-Motorcyclist Oncoming

(CMoncoming) — a collision in which

a vehicle drifts out of lane and into the

path of a motorcyclist travelling in the

opposite direction in the adjacent lane.

Car-to-Motorcyclist Overtaking

(CMovertaking) — a collision in which

a vehicle drifts out of lane and into the

CMRb): 15 = & §miLw (78 217 R 1Y

FRadR{TRH SR E2 D

I I RS- Y WA

A

233219 Bl aR TR ERK
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ENREES -l A T e X A
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2332218 Ac8 {88 S gk R
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path of a motorcyclist travelling in the

same direction in the adjacent lane.

2.3 Criteria and Scoring
To be eligible for scoring points in AEB
and/or LSS VRU:
-The vehicles must score 18 or more
points in the subsystem tests, i.e. the
sum of Headform, Upper Legform &

Lower Legform scores.

-The system under test must be default
ON at the start of every journey. It
may not be possible to switch off the
system with a momentary single push

on a button.

-For AEB Pedestrian, must operate (i.e.
warn or brake) from speeds of 10
km/h in the CPNA-75 scenario in both
day and night. In addition, the system
must be able to detect pedestrians

walking as slow as 3 km/h and reduce

1.3 Criteria and Scoring

To be eligible for scoring points in AEB
Pedestrian or AEB Cyclist, the AEB
system must be default ON at the start
of every journey. It may not be possible
to switch off the system with a single
push on a button.

For AEB Pedestrian, the system needs
to operate (i.e. warn or brake) from
speeds of 10 km/h in the CPNA-75
scenario in both day and night. In
addition, the system must be able to

detect pedestrians walking as slow as 3
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speed in the CPNA-75 scenario at 20
km/h, also for both day and night.

-The AEB systems may also not
automatically switch off at a speed
below 80 km/h.

-Additionally, for CPRA/CPRC the

system may not release the brakes
after an intervention, unless the threat
(EPT) has left the vehicle path or in
case of an override action by the
driver.
When the VUT is fitted as standard
with a rear-view camera, the brakes
may be release after 1.5s or longer
after the AEB intervention.

km/h and reduce speed in the CPNA-75
scenario at 20 km/h, also for both day
and night.

For both AEB Pedestrian as for AEB
Bicyclists, the system may also not
automatically switch off at a speed
below 80 km/h.

%k o %3 CBNASO% 5 225 » i
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The total score is also conditional to the

subsystem test score, see section 1.4.

1.3.1 Autonomous Emergency
Braking (AEB)
For the AEB system tests, the

assessment criteria used is the (relative)
impact speed. For test speeds up to 40
km/h,
speed are awarded based on the relative

the available points per test

speed reduction achieved. Where there

1s no full avoidance a linear
interpolation is applied to calculate the

score for every single test speed.

Scoretestspeeda=((Vrel test—Vrel imp

act)/Vrel_test)xpointstest speed

Where:

Vrel_test Theoretical relative test speed
Vrel impact Measured relative impact
speed

ik 2E N 72 2 3 0k ok 52X ZEl N 2
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For test speeds above 40km/h points
are available on a pass/fail basis. For
each of these test speeds points are
awarded when a speed reduction of at
least 20 km/h is achieved related to the
actual measured test speed.

1.3.2 Forward Collision Warning
(FCW)

For the FCW system tests in the
longitudinal scenarios, the assessment
criteria used 1s the Time-To-Collision
(TTC). The available points per test
speed are awarded when the warning is
issued at a TTC >=1.70s.

1.4 Scoring and Visualisation

AEB Pedestrian scoring is conditional
to the total points achieved in
subsystem tests, i.e. the sum of
pedestrian Headform, Upper Legform
& Lower Legform scores:
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2.3.1 Assessment Criteria

2.3.1.1 For the following test scenarios,
the assessment criteria used iS Vimpact:
-CPFA-50, CPNA-25, CPNA-75,
CPNCO-50,

-CBNA-50, CBNAO-50, CBFA-50,
-CMRs (AEB and FCW), CMRb (AEB
and FCW)

The impact speed is then given a colour
based on the test speed as defined in the
graph below:

If the subsystem total test score is lower
than 22 points, no points are available
for AEB Pedestrian, regardless whether
the system is fitted and would achieve
a good score.
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To aid understanding, the following
table illustrates the speed range for

each colour at a test speed of 60km/h.

Colour Impact speed range (km/h)
Green | Vimpast = 0

Yellow L —— ]
Orange 10 < Viega: = 20
Hrown | 20 = Visggar < 30
Red 30 = Vi

2.3.1.2 For the following test scenarios,
the assessment criteria used is
Vel impact:
-CPLA-50
-CBLA-50
The relative impact speed is then given
a colour based on the relative test speed

as defined in the graph below:

GF A7 M=)

T 4 % Emid B 60km/h BE o gidiE
B 8 A9 3 4

233312 %30T g g
B LA R
CPLA-50
CBLA-50
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2.3.1.3 In any scenario the VUT may
enter the path of the target after the
target has completely passed the path of|
the VUT.
For CPTA the VUT may enter the path
of the EPT, as long as the VUT velocity
= 0 before impact with the EPT.

2.3.1.4 For the CPLA-25 and CBLA-25
test scenarios, the assessment criteria
used is the Time-To-Collision (TTC) of]
the FCW. The available points per test
speed are awarded when the warning is
issued at a TTC > 1.70s.
Alternatively, when the FCW issued at
a TTC < 1.70s in the CPLA-25 and
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CBLA-25 scenarios, the manufacturer
has the option to demonstrate to Euro
NCAP that their ESS system will
provide the appropriate support to
avoid the collision by steering to have

the available points awarded.

2.3.1.5 For CBDA the assessment
criteria used is the Time-to-Collison.
The available points per test are
awarded when:
*Visual information is provided at a
TTC >2.3s
*Visual and (audible or haptic) warning
is issued at a TTC >1.7s
*A door retention system is activated,
starting at TTC > 1.7s and finishing at
TTC < -0.4s. If the system issues
effective warning (i.e. loud and clear)
or retention functionality on all doors
on the side where the threat is present
Furthermore, the visual information
needs to be provided in the field of]

view of the front side window.
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“All other side doors”

awarded if the system issues effective

points are

warning or retention functionality on
all doors on the side where the threat is
present. If effectiveness is doubted,
tests can be executed for the remaining
doors with the performance criteria
above applied. Reference point for all
tests is the rear of the front door. Visual
warning on the rear doors is not

required.

An information only system cannot

score for functionality on all doors.

It is permitted to combine retention on
driver door with warning on all other
side doors. For doors that cannot
endanger VRUs passing by the VUT
(e.g. sliding doors that open to a small
extend), 0.500 will be awarded for a
‘Visual warning (e.g. flashing)
accompanied with an audible or haptic

can be

warning’. This warning

p
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suppressed 10 seconds after Tdoor

operation.

2.3.1.6 For

CMovertaking, the assessment criteria

CMoncoming  and

used is no impact, meaning that the
lateral separation between the VUT and
the Oncoming or Overtaking EMT must
be >0.3m at any time during the test.
The available points per scenario are

awarded based on a pass/fail basis.

The points for CMoncoming and
CMovertaking Unintentional (for the
corresponding speeds) may be achieved
using a system where LKA dashed line
is implemented as an ELK functionality
(default-on) and the LKA dashed line
tests fulfils all LKA dashed lane criteria,
provided that either:

The system features a Driver
Intention Monitoring (DIM) with

subsequent suppression of undesired

233316 &44e kb 2 8 g d
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intervention, OR

e  The steering torque applied by the
driver to override the system is
<=3.5Nm

For both cases, the OEM shall provide a
dossier that includes a system overview
and compelling evidence demonstrating
how the system is effective at
eliminating or mitigating driver

acceptance issues associated with

lateral control. For DIM, specific
provisions for the dossier are outlined in

2.3.1.7.

2.3.1.7 For the evaluation of Driver
Intention Monitoring system (DIM),
Euro NCAP requires a dossier from the
OEM containing a detailed technical
assessment. The dossier shall contain, as

minimum;:

1.  Overview of the DIM System
operating principle and its
strategy/logic to determine driver

(2) E®IPN i

AL L P S bl
Bl i iR e REL R -
FEE R BE R ARy 25k
& Rkt iE v 233307
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‘intention’, including a list of the
Indirect/Direct input variables and
their inter-dependency for
suppressing undesired LKA
interventions.

System Failsafe strategies in which
DIM system is overruled e.g.,

To avoid a crash with a threat on a

collision course

When a driver is deemed

incapacitated

Information describing naturalistic
driving in which lane marking
crossing/lane changing manoeuvring
typically occurs for the vehicle, and
associated driver indicator usage
Evidence of the effectiveness of the
system at suppressing undesirable
LKA interventions and promoting
driver acceptance

Any other information the OEM
deems relevant to support their

- 3 I R OF T E T
B agEges kA o~ o
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vz (Failsafe strategies) » &4 :
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application

2.3.1.8Impact speed tolerance
As test results can be variable between
labs and in-house tests and/or
simulations a 2 km/h tolerance to the
impact speeds of the verification test
1s applied. The tolerance 1s applied in
both directions, meaning that when a
tested point scores better than
predicted, but within tolerance, the

predicted result is applied.

The tolerance only applies to verify
whether the predicted colour of the
tested verification point is correct.
When, including tolerance, the colour
is not in line with the prediction, the
true colour of the test point will be
determined by comparing the actual
measured impact speed with the
colour band without applying a

tolerance to the impact speed.
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As an example, the accepted impact pl4e* 60km/h 2 % & b g 5
speed ranges for the 60km/h CMRs PR RS R E T RS Gyl B
test: Fd i
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EEE S —
YT —TTE
T PTIT
2.3.2 AEB Pedestrian 1.4.1 AEB Pedestrian Mﬁf EED BEs k2 7 AN M?ﬁ ELd ges iz 7 AN

A maximum of 9 points is available for
AEB Pedestrian, 6 points for daytime
performance (all scenarios) and 3
points for performance at night
conditions (CPFA, CPNA, CPNCO and
CPLA).

For each scenario a normalised score is
calculated and multiplied with the
for that

available points specific

scenario.

For each predicted colour the following
scaling is applied to the colour band,

which is then multiplied by the points

A maximum of 6 points is available for
AEB Pedestrian, 3 points for daytime
performance (all scenarios) and 3
points for performance at night
conditions (CPNA-25, CPNA-75,
CPLA-25 and CPLA-50).

For each scenario a normalised score is
calculated which are averaged and
multiplied with the available 3 points
available for day and night conditions.
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VE®E 6 A 8w XA
YRR
v E®E 3 & (CPNA-25 -

CPNA-75 ~ CPLA-25 2 CPLA-50) -

PEEBER KA oy T
Yof gy T HRGEET F2 3
AN
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available for the test speed: %4 1.000 ~
Green 1.000 3 4 0.750 &
Yellow 0.750 #4 0.500 &~
Orange 0.500 ¢ 0250 »
Brown  0.250 24 0.000 &~

Red 0.000

The following points are available for| The following points are available for| ™ if & BEif * *vd X 2 R Fifit » 3 | Tif L BLg * 00 X 2 R ig 2 > 7
the different test speeds in each AEB|the different test speeds in each AEB| 3%k R 2% B AEB (7 A -8 @ |Fi#E%ki# R 25 B AEB (7 A 8t
Pedestrian scenario for both day and|Pedestrian scenario for both day and

night conditions: nlght condltlons

B L e B as B

GFrs*F % 1) GEEZNEERL)

— = [ Torat | Thoes | Uuwon | T00es | 1000 | Th0es | Thoes |

2.3.2.1 AEB Pedestrian Scoring|1.4.1.1 AEB Pedestrian Scoring|2.3.3.3.2.1 ?f‘ L d Wes k2 {7 42.3.3.3.1.1 Bf L4cd B4k Bz (74
Example Example e AL T L LA AR
|age pedestrian e e cenario avtime Night-time = " :" 2 =Y
e e e | payime Mgt Gr$A7 #%) (nﬁzjﬂ{ﬁ?ﬂ%)
B v ‘ > > A-S 16.02 89.0% 7
i i o e i ey ) CPNADS 12.00 100.0% 1493 §29%
cPLa 24,000 B0.0% o‘nno 30,000 100,0% 1,000 CPNA-75 18.00 100.0% 1584 88.0%
e CpNa7s 1800 .00 0
e e o 222 2375 CPLA 22 50 75.0% 24.00 80.0%
[ 750 TOTAL 89.4 % or 2.652 paints 83.6 % or 2.509 paints
Total AEB Pedestrian Score = 2.682 + R B N A R N
I
2.509 = 5.191 points =2.628+2.509=5.191 %~
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2.3.3 AEB Bicyclist

A maximum of 9 points is available for
AEB Bicyclist. For each scenario a
normalised score is calculated and
multiplied with the available points for

that specific scenario.

For each predicted colour the following
scaling is applied to the colour band,
which is then multiplied by the points
available for the test speed:

Green  1.000

Yellow 0.750

Orange 0.500

Brown 0.250

Red 0.000

The following points are available for
the different test speeds in each AEB

Bicyclist scenario:

1.4.2 AEB Cyclist 2.

A maximum of 6 points is available for
AEB Cyclist. For both scenarios a
normalised score is calculated which
are averaged and multiplied with the

available 6 points.

AEB p 72 @1 537

3333 %%?faﬂlﬁuy,;‘ﬁfmiﬁ =8
ERN s

ZE]«: 9/47\ o
HE - FRBIE - BT A
B TR MUEEBE LS

Ay

20 - TERlgd R H W2 B

§RA LY T R B F R &
13RS B ST A i

1.000 ~

% d

& 4

B 0.750 ~

0.500 ~

1 4

¥ d 0.250 &~

‘o 4

0.000 %~

The following points are available for
the different test speeds in each AEB

Pedestrian scenario:

T A BREE P T E

LEEY O B REkRER

o

B AEB p (78

23332 %f;‘ A e ki pisd
PR

AEB p 78 %1 & 57 EE 6 4 o
HitEs AFs e A k)
#rH TIHT f v a6 4 o

LA

Z'ZI

1"’&@;}.@’*’5" I]}AEB{‘:"\I‘%E:
P RSk R G

263




2025 # % Euro NCAP %
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3 3T

TNCAP i5+ ¥ % (% = )

$ TNCAP % - 543

G4

—_

P f)

For CBDA, the following scoring is
applied:

-— —— X - =3

The scoring is further illustrated below:
A A (s

[omstin] [ Tnermston affec |
Mca239  mc<2

@ — 0.25p
@ . @ i
=
+ - 025p
8
g + /g — 0.75p
= =)
"-j’ + "E" - 050 p
E S
) =
é + + é’\ - 075p
@ . @ . @ iy
[
+ + - 1.00p
=)
E =
= + - 075p
=)

Daytime : .
Testspeed | A CBNA_ | cBNAO cBLA R - caoA Test speed CBNA CBLA
pposie direc 7

sow 0% Caad sow % Farside Nearside | Stationary 20 km/h 1.000
0 km/h 1000 25 km/h 1.000 1.000
10 km/h 1000 | 1000 | 1000 1000 1000
15 km/h 1.000 1.000 1.000 1.000 30km/h 1.000 1.000
20km/n 1000 1000 1000 1000 35 km/h 1.000 2.000
25 km/h 1.000 1.000 1.000 1.000 r
30km/h 1.000 1.000 1.000 1.000 40 km/h 1.000 2.000
35 km/h 1.000 1000 1000 2000 45 km/h 1.000 3.000
0km/h 1.000 1000 1000 | 2000 r
45 km/h 1.000 1.000 1.000 3.000 50 km/h 1.000 3.000 3.000
50 km/h 1000 1000 1000 3000 3.000 55 km/h 1.000 3.000 3.000
55 km/h 1.000 1.000 1.000 3.000 3.000 A
60 km/h 1.000 1.000 1.000 1.000 1.000 60 km/h 1.000 1.000 1.000
&5 km/h 1.000 65 km/h 1.000
0 km/h 000 r
75 kvr:r/h :wa 70 km/h 1.000
80 km/h 1000 75 km/h 1.000
ToTAL Tiooo | 11000 | 11oo0 27000 2000 To00

2.000 1.000 1,000 2.000 2.000 1.000 80 km/h - 1.000

2.000 Total 9.000 27.000

(G

\\\>§v

ENEEi)

L B

# ;T E:F—Au\ = ;\ o

A F # )

G
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2025 +# %% Euro NCAP #.3% 2019 +# %% Euro NCAP .3 37 TNCAP %< & % (% = %) 4 TNCAP % = 'R33%
Special Cases (E?_,/};&#_\ 'E',‘ %] 74]: )
A (8) 8

Information | [ Warning Function* Retention

All side doors

=) 0.25p

Information only

mp 0.75 p

Sliding doors - active 10 sec

=P 1.00 p

Sliding doors - active 10 sec

* Warning or Retention.
No visual component for rear doors required.

2.3.3.1 AEB Bicyclist Scoring example |1.4.2.1 AEB Cyclist Scoring example (2.3.3.3.3.1 j'«f.‘ AL et k2 p (7233321 Bf b get g 78
A By E s CBLA [F5 @ 2

= . . —l
s Bicyelst R Test results in CBLA scenario: BB
Points Percentage Score
CBFA 8,000 72,7% 1,455 Eﬁ l‘:L_ % .
CBNA 11,000 100,0% 1,000 Vitest Pointstest speed Vimpact Scorerest speed L M
CBNAO 10,000 90,9% 0,909 AEB FCW AEB FCW AEB FCW NN
CBLA 25,000 92,6% 1,852 35 ks 1000 0 kmh 1000 (%El— s j.\ 'E'_ g s}ﬁl ) (:EE 2 3{{ E%*%)
(CaTA 3,000 75.0% 1,500 30 knh 1.000 Tkmh 1000 Ef 2 A 54 FEES 11X
cBDA 0,500 50,0% 0,500 33 ﬁ : Z%th f i
ToTAL 7215 45 ki I 25 kmh 3.
50 ku X 3000 | 30kmh | 228 TIC | 300 3.000
55 ke X 3000 | 40kmh | 201sTIC | 0. 3.000
60 b 1.000 [ Nottested | 171 TIC | 0.000
65 by X 70s TIC
70 ko X 695 TIC
75 ko I A TIC
80 ko I 435 TIC
Total 37.000 19.000
Normalised score 70.3%

AEB Cyclist (assumed normalized AEB f {78 54 (BK 24 0¥ i

scores for this example) (9]
- Normalized score in CBNA scenario: (1) CBNA 82 # i i 2 #:145.7%
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$ TNCAP % - 543

2.3.4 AEB/LSS Motorcyclist

A maximum of 9 points is available for
AEB/LSS Motorcyclist.

scenario

For each

a normalised score is
calculated and multiplied with the
for that

available points specific

scenario.

For each predicted colour the following
scaling is applied to the colour band,
which is then multiplied by the points
available for the test speed:

Green  1.000

Yellow 0.750

Orange 0.500

45.7%
- Normalized score in CBLA scenario:
70.3%
Total 58.0%
AEB Cyclist total score = 6.0 x 58.0%
= 3.480 points

23334 FEKD ot} /D e

g S B e

AEB/LSS #2 %1 K 3 v EF 9 4 o

ﬁf_l-‘_q___,riiﬁ-,jzg_—;l.g__ I[%ﬁ?ﬁ&l"é\

» T ;;r\lj ?:ii—“‘g\gg;

v E - SRRl oM H R B

d HAEH LT HgA vt T EFE R
iRk R ATH R A i

1.000 ~

0.750 »

0.500 »

0.250 »

-&*w\vtéa*;
QN | ||

£t

o

(2) CBLA fF82 % i & #:70.3%

48,4 :58.0%

FENA e fNpEIAI AR

:6.0X58.0%:3.480 2

266




2025 # %% Euro NCAP 4.3 2019 # %% Euro NCAP 4.3 i% 37 TNCAP 5% ¥ % (% = %) % TNCAP % = %43

Brown 0.250 ¢ 0.000 &
Red 0.000

The following points are available for Tit 2 ghip * 3t 3 AEB/LSS %@
the different test speeds in each e F"ﬁt“ 97 RS iE R
AEB/LSS Motorcyclist scenario:

N :1_ 2 #_\ — 3 1
= Tow = R E = ’hi')
CMovertaking 7
Test speed ! Conn) gt o hee Unintentional Inteationsl

so | 70 e 30/ a5 ki g0kl sox | T P |22 kmy |60 kmin sokm/h sokm/h 30 km/h

) oo | 1o | o

1000 1000 | 1000 | 1000

1.000 | 1000 1000 1000

10

100 e

1000 1000

oo 1000

1000 o

1o ooo| 1000 | 100 o

1000 o

1000 w0

2000 050 a5

Mow] 2o o oo 7o | 200 200

YT > rr) YT Y o

T

2.3.4.1 AEB/LSS Motorcyclist Scoring 2.3.3.34.1 ?]i‘ Lid et /8
example B4k H2 B3 S T A
€8 Motoreylist ronts :":::; ceone (g%_%?\ % 'F"T Z:}k ’Fé.)

[cMRs AEB 000 72,7% 0,727 7
[cvrb acs 1,000 50,0% 0,500
cartap 9,000 1000% 3,000
[caps ow 5,000 T14% 0,357
[CMRb FCW. 2,000 100,0% 0,500

2,000 1000% 2,000

0,000 0.0% 0,000

2,084
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2025 # %% Euro NCAP %
2.4 Visualisation
The AEB/LSS VRU

presented separately using a coloured

2019 & %% Euro NCAP 3% i2 27 TNCAP £~ & % (% = %)
1.4.3 Visualisation 2334 ARFER
The AEB Pedestrian and AEB Cyclist| AEB/LSS 33 %*:¢
scores are presented separately using a|* # e i3 2 4% ¢
coloured top view of the different|%

# 5 TNCAP % - %3
23333MFER

N f B @ |AEB 7 A ¥ AEB p 7
u*mi%] TR F AR
W (doig* e R ¥ 2 f"F

scores are BoEhd B AR

Bl A REBE FAREB R R,
W AT AR DF T ARE G (Aoif * )e

top view of the different scenarios;

crossing and

longitudinal

(where| scenarios; adult crossing, child|F5 » #ics A#H > w4571 » T BB * 2 gpd BB NER Ak AH
applicable). The colours used are based| crossing and longitudinal (where|fs = = ° w T ] #ERS = oo

on the scenario scores respectively,

rounded to three decimal places.

applicable). The colours used are based
on the scenario scores respectively,
rounded to three decimal places.

Colour Verdict Applied to Total Score \pphed to Scenario | Colour Verdict Applied to Total Score «\pphed to Scemario (?-_5__ E ;EE%)F%)
Green Good 6.751 - 9.000 points HJH i Green *Good" 4501 -6.000 pomts PF ‘j =

Yellow ‘Adequate” 4501 - 6.730 points Yellow ‘Adequate’ 3001 - 4500 points

Orange Marginal®  2.251 - 4.500 points o= Orange “Marginal 1501 = 3.000 points 25

Brown Weak 0.001 - 2.250 points im r) o= 25.0% Brown “Weak' 0.001 - 1.500 points 00.0% - 25.0%

Red ‘Poor' 0.000 points 00.0% Red Poor' 0,000 points 0.0%
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Impact speed (km/h)

2333.1.1




S
=
P

&
=

60
50
. 45
4l 40
& 35
E’ 35
ol 30
& 25
b1
20
15
10
0 10 20 30 40 60
w35 & B (km/h)
2.3.1.1
Colour Impact speed range (km/h)
Green Vimpact = 0
Yellow 0< Vimpact <10
Orange 10 S Vimpact < 20
BI‘OWH 20 S Vimpact < 30
R_Ed 30< Vimgact
2.3.3.3.1.1
Be gt A EE (kmh)
%4 Ay E =0
T ¢ O< mfg:i# & <10
# ¢ 10< midgid & <20
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A
=
P

&
=

60 B fe———— . .|
S0 W e
=145 8 L aee———
_g 0 B : fe————] ]
I | ; e
&( 30 — e ]
B m e———
20 P
15 I
 p—
0 10 20 30 40 50 5
0 94  20 id  (keh)
2.3.1.7
Colour Impact speed range (km/h) | Accepted Range (km/h)
Green Vimpact = 0 Vimpact < 2
YEIIOW 0 < Vimpact < 10 O < Vimpact < 12
Orange 10 < Vimpact < 20 8 < Vimpact < 22
BI’OWH 20 S Vimpact < 30 18 S Vimpact < 32
R_ed 30 < Vimpact 30 < Vimpact
2.3.3.3.1.7
3¢ ARt B FE (kmh) £2#8 (kmh)
%4 Fig#E R =0 ALy i R <2
% ¢ 0< mf# A <10 O< gmifiid B <12
i X 10< pifgig B <20 8< mifgit B <22
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N

s4 =z
NLON g ot A
= ~ 7 ﬁ ~ ~ 7 ﬁ .
¢ 20< midgi# B <30 18< gidgit B <32
2, ~ 7 ﬁ ~ 7 ﬁ .
o d 30< midE 30< pifisd B
PNAT . -2
> Test CPNATS CPLASO | cPLA2S
Ws s Tew | N e A N TN | N | WN 2Ss ‘p"d D " N , N
bareiie Nosrvde barte Wewiide Y Night Day & Nighut
s 20 kmh 1000 | 1000 1000
e 1008 | 1008 Loe0 | Lp00 1200 1000 | 2200 25 kmh 1.000 1.000 1.000
taweh | 1008 | Lo Leco | 1000 1800 LE00 | 1000 30 kmh 2 1.000 1.000
20 v 1008 | LM LMO | 1000 L800 L300 | 1000 | 1000 S
25 vy L0008 | 1008 L0 | 100 LO0G LO0O | 1000 | 1000 3> h‘h 3m :m Jm
» bt 2908 | £oow 2500 | L000 L80e  Looo | 1000 | 1000 40 kmh 3 000 2.000 2000
weeeh | 3oon | s00e an00 | 1000 2000 2000 | 2000 | 1000 e
siven | apoe | asse ween | vom 200 20ce | 2eoo | 1pm 45 kmh 3.000 | 3.000 3.000
avaev | wooe | asse aeen | nom asee woce | aooo | vom 0 kmhb 3 3.000 3.000 3 000
e 18 L300 2pee | ) ASNE  AME L ADon | LO0m e >
e | 2008|200 2000 | 2000 As00 w000 | 3000 | 1000 2000 .52_“25 = 3.000 3.000 3.000
e | 1o0efLoee reeo | w0 2000 2000 | 2000 | 2000 200 60 km'h 1.000 2.000 2 000 2
aee 25 65 kmh 1000
2 nn 1000 70 kb 1000
75 bt 1000 f
e
— — 75 kmh 1.000
TOTAL 100m| o Tmeee]  »aw p——
Snrrn ety wre ssco| won | _Lkmh 1.000
Tico Total 18,000 | 18.000 30.000
L
ARy AL | T L AR T 08 e Tk AR (1T 2 E R | T AR
e frsEs FLAE I R R Fidh AR e
50% 25% | 75% 50% 25% | 75% 50% 50%
1.000 1.000 | 1.000 1.000 1.000 1.000
1.000 1.000 | 1.000 1.000 1.000 1.000
1.000 1.000 | 1.000 1.000 1.000 0 1.000 1.000 1.000
1.000 1.000 | 1.000 1.000 1.000 1.000 1.000
2.000 2.000 | 2.000 2.000 1.000 1.000 1.000
3.000 3.000 | 3.000 3.000 2.000 2.000 2.000
3.000 3.000 | 3.000 3.000 2.000 2.000 2.000
3.000 3.000 | 3.000 3.000 3.000 3.000 3.000
2.000 2.000 | 2.000 2.000 3.000 3.000 3.000
2.000 2.000 | 2.000 2.000 3.000 3.000 3.000
1.000 1.000 | 1.000 1.000 2.000 2.000 2.000
20.000 40.000 20.000 40.000 20.000 30.000
0.250 0.250 1.000 0.750 0.500 1.000
3.000




N

I’Z B (14 b
emAASR Amasafl LmA A tRvtal |[AssAal | AxAAalt
e R 50 Wiz 75 Wi ueke 75 W 30 | W 50 | iniek-25
e 8% ax | &am | ax | am 5% i &
20 kmh 1.000 1.000 1.000 1.000 1.000 1.000 1.000
28 kmh 1.000 1.000 1.000 1.000 1.000 1.000 1.000
30 kmh 2,000 2.000 1.000 2.000 1.000 2.000 1.000
35 kmh 3.000 3.000 2.000 3000 2.000 3 000 2.000
40 kmh 3.000 3.000 2.000 3.000 2.000 3.000 2.000
45 kmh 3,000 3.000 3.000 3.000 3.000 3.000 1.000
50 Janh 2.000 2.000 3.000 2000 3 000 2 000 3,000 3.000
S kmh 2.000 2.000 3.000 2.000 3.000 2.000 1.000 3.000
60 kem'h 1.000 1.000 2.000 1.000 2.000 1.000 2.000 2.000
65 keh 1.000
70 km'h 1.000
75 km'h 1,000
80 kmh 1.000
2 5 18.000 18.000 | 18.000 | 18.000 | 18.000 18.000 30.000
2.3.2.1 14.1.1
PR Daytime Nighttime Scenario Daytime Night-time
Points Percentage Score Points Percentage Score CPFA-50 16.02 20.0%
CPFA 16,000 80,0% 0,200 14,000 70,0% 0,525 - - — ~
ey Z5000 20,0% 0335 32,000 80.0% P CPNA-25 18.00 100.0% 14.93 82.9%
cPNCO 11,000 55,0% 0,550 10,000 50,05 0,250 CPNA-75 18.00 100.0% 1584 88.0%
CPLA 24,000 80,00 0,400 0,000 100,08 1,000 CPNC-50 14.94 23 0%
CETY 2000 2% 370 CPLA 22.50 75.0% 24.00 80.0%
CPRA/CPRC 4,000 100,0% 2,000 - -
o 5125 2375 TOTAL 89.4 % or 2.682 points 83.6 % or 2.509 points
7,500
2.3.3.3.1.1
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N

g3t L
R AL H s kB2 S ¢
' A gi g R @r | mar | s @a | mar | s R S =S . f¥
B AR 8% | 16.000 | 80.0% | 0.200 | 14.000 | 70.0% | 0.525 - -
e 4 AL ias | 36.000 | 90.0% | 0.225 | 32.000 | 80.0% | 0.600 g AR AR AR50 | 16.02 82.0%
i$34 04 Bt i A A3 | 18 0% 4 2.9%
Py - o 11.000 | 55.0% | 0.550 | 10.000 | 50.0% | 0.250 TR AR -2 | 1800 | 1000% | 1495 | 82%
T4 T % e T T, e i L a5 0. 5 Ry 0
; IT i Ak AR 3 b AE-T3 13.00 100.0% 15.84 88.0%
oS A pdg 4 Rs | 24.000 | 80.0% | 0.400 | 30.000 | 100.0% | 1.000 A B 4 R AR
z ] - & = FE:T Y
A A B R RE 7.000 87.5% 1.750 1'_1_ I 5, ﬁ i 4%h-| ii—'_'lﬂ' 1404 83.00%
FEE RS RE 3T AR 225 75.00% 24 0%
T 4.000 | 100.0% | 2.000 3 e A 2 4R 1 A 30 0% | 2400 | 80.0%
ST A s 89.4%or 2.682 4 83.6%0r 2,500 5
. 5.125 2.375
7.500
2.3.3 1.4.2
Daytime )
et aies CBFA CBNA CBNAO CBLA opmsznmlm CBDA Test speed CBNA CBLA
S0 % % 0% 23% Farside Nearside Stationary 20 k_lI]_h ].OOO
0 km/h 1.000 25 km'h 1.000 1.000
10 km/h 1.000 1.000 1,000 1.000 1.000
15 km/h 1.000 1.000 1.000 1.000 30 km'h 1.000 1.000
20 km/h 1.000 1.000 1.000 1.000 35 km/h 1.000 2.000
25 km/h 1.000 1.000 1.000 1,000 -
30 km/h 1.000 1.000 1.000 1.000 40 km/h 1.000 2.000
35 km/h 1.000 1.000 1.000 2.000 45 km'h 1.000 3.000
40 km/h 1.000 1.000 1.000 2,000 -
45 km/h 1.000 1.000 1.000 3.000 50 km/h 1.000 3.000 3.000
50 km/h 1.000 1.000 1.000 3.000 3.000 55 km'h 1.000 3.000 3.000
55 km/h 1.000 1.000 1.000 3.000 3.000 60 k]nh 1.000 1.000 1.000
60 km/h 1.000 1.000 1.000 1.000 1.000 - - -
&5 km/h 1.000 65 km/h 1.000
70 km/h 1.000 7.‘0 k_II]."Ih 1000
5 km/h i
;U tml:’ izgg 75 k]I].h 1.000
TOTAL 11.000 11.000 11.000 27.000 4.000 1.000 80 km'h 1.000
Scenario points 2.000 1000 1000 ;zz: 2.000 1.000 Total 9.000 27.000
2.3.3.3.3 2.3.3.3.2




i3It e [T
B . - — g .
o N TR T I — - YT TINT] — AT REM T | e ER L
B A B |iTEp A B T =| Hp Fa sl "’;_,J#JE—‘—_, — Ll o 1
- St Uil T TS R iiall R v rovinl F R Ty raren 15 3% 3% 12 1% 35 M
kR EAE SRS | AR re RIS R i 48 R R
P — & 20 km'h 1.000
ol
S0% 0% S0% 0 | B T T ¥ 25 km'h 1.000 1.000
0 km/h 1.000
1000 30 k'h 1.000 1.000
10 kmvh 1.000 1.000 1.000 1.000 | 1.000
15 kmvh 1.000 1,000 1.000 1.000 35 kmh 1.000 2.000
20 kmvh 1.000 1.000 1.000 1.000
) ; 2
25 kmvh 1.000 1.000 1.000 1.000 40 km'h 1.000 2.000
30 kmvh 1.000 1.000 1.000 1.000 45 km'h 1.000 3.000
35 kmvh 1.000 1.000 1.000 2.000 . _
40 knvh 1.000 1,000 1.000 2.000 30 kem'h 1000 3.000 3.000
45 kmvh 1.000 1.000 1.000 3.000 55 km'h 1.000 3.000 3000
50 kmvh 1.000 1.000 1.000 3.000 | 3.000
55 kmvh 1.000 1.000 1.000 3.000 | 3.000 60 km'h 1.000 1.000 1.000
60 kmvh 1.000 1.000 1.000 1.000 | 1.000 65 kmh 1000
65 kmvh 1.000
70 km/h 1.000 70 km'h 1.000
75 kmvh 1.000 —=
75 km'h 1.000
80 kmvh 1.000
G 11.000 11.000 11.000 27.000 4,000 1.000 80 km'h 1.000
e 2.000 1.000 1.000 1 2.000 2.000 1,000 i 5 000 57 000
cuoa Neguirement Craurin Panty Scorm
Driver Dooe InSor imation Viswal Informaton TTC 2235 0.250 0.250
S — | aual Warning (g, feshing) sccompained by an sudisie or haptic warning | ne a1 0.25%0
i wes ('lnnr prNIng © TR TR o508
Retention Doar Retontion End @ TTC € 044 0.%00
Warning TIC 2 1.7
Al Dther Sigle Doors SETER i T Bane@ T 217y | 0250 | 0.2%0
Door Retsntion l end @ TIC % -OAs
Ne visual conmponens for rear doors required
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L

="
N

=

E'FNEVEE” E’ ”T'E'EE—_I_ AQ“}\ ) g L A}E ZH N
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AN A (8) @

[information | [ Information | | Waring | [ Function®
All side doors

(TTC=23s) (TTC<23s)

=P 0.25p

P 0.50 p

) 0.25p

g
g

) 0.75p

D | CEDED:

P .50 p

=P 0.75p

@D

=P 0.50 p

g
g

P 1.00p

m!

=) 0.75 p

g
Nk
g
g -

* Warning or Retention
No visual companent for rear doors remquired.
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e

8
8

- 0.25p

- 0.50 p

) 025p

@i @

— 0.75p

=) 0.50 p

g
g
8

.S ,

FEOT P

g
é ;
g
8

fo 8 72 & Rk AR T

@D @

+

+

G20 @I GIo GIv

@b @D

+

- 0.75p

=) 0.50 p

- 1.00p

- 075 p
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Special Cases

A (s)

| Information | | Warning | Function*
All side doors

mmp- 0.25 p

Information only

mp 0.75 p

Sliding doors - active 10 sec

=P 1.00 p

Sliding doors - active 10 sec

* Warning or Retention.
No visual component for rear doors required.
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= 0.75 p
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FEOT P
fo 8 M2 & R4E EARS T

=) 1.00 p
A 9y K R P- R TAPY
B B 108545 11

281




it 85w
2.3.3.1 14.2.1
Viest pointstest speed Vimpact Scoretest speed
e By Daytime AEB FCW AFB FCW AEB FCW
ICyclis ’ /
<y Points Percentage Score 25 km/h 1.000 0 km'h 1.000
30 kb 1.000 0 kmvh 1.000
CBFA 8,000 2,7% 1455 35 kmh 2000 0 km/h 2000
CBNA 11,000 100,0% 1,000 30 km/h 2000 20 km/h 1.000
CBNAO 10,000 90,9% 0,909 45 km/h 3.000 25 km/h 3.000
; 50 kb 3.000 3000 | 30kmh | 2285 TTC 3.000 3.000
CBLA 25,000 92,6% 1,852 35 kmh 3.000 3000 | 40kmh | 2015 TTC 0.000 3.000
CBTA 3,000 75,0% 1,500 60 knuh 1.000 1000 | Nottested | 171s TTC 0.000 1.000
caBA 0500 S0.0% 0500 ok 1000 Lo TIC 1000
/ . 695 .
TOTAL 5215 75 kb 1.000 1415 TTC 0.000
80 kmh 1.000 143: TIC 0.000
2333.1 Total 27,000 19.000
Normalised score 70.3%
RELD e Lo v o o
, L
p {78 5L gt S R Al | Ea | @ 233321
B p TR AR TR R 8.000 72.7% 1.455 S _ Py P
; . BRER = = = B pman
s N s ) R W) 11.000 | 100.0% 1.000 AEB FCw AEB FCw AEB FCw
o e 0 25 km/h 1.000 0 kmv/h 1.000
11?:% B # 5}.5 - F.FFL p{i}’f’ X:’TI JfL I‘ pi“ 56} 10000 909 %% 0909 30 km/h 1.000 0 h 1.000
Gh 7S i R Rk 25.000 | 92.6% | 1.852 sskh | 2000 0k 2000
- . 5 40 km/h 2.000 20 kmvh 1.000
B PSR TR 3.000 75.0% 1.500 45 kmih 3.000 25 knvh 3.000
B LA (70 B ik BB ks 0.500 50.0% 0.500 50 knvh 3.000 3.000 30 kmvh 2.28sTTC 3.000 3.000
— 55 knmvh 3.000 3.000 40 km/h 2.01sTTC 0.000 3.000
S 7.215 60 knmvh 1.000 1.000 A 3Pz 171sTTC 0.000 1.000
65 kmvh 1.000 1.70sTTC 1.000
70 kmvh 1.000 1.69sTTC 0.000
75 kivh 1.000 L41sTTC 0.000
80 kmvh 1.000 1.43sTTC 0.000
o 27.000 19.000
TS 70.3%

N

~
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i1 i3 A
AEB FCW LSS
= g CMovertaking
Testspeed | M o i - So $ "l Unintentional Inteationsl
50% &2:;::1 :::m 30 km/h 45 km/h 60 kom/h] 50% ;:;‘m &2:::'« 72km/h |80 km/h B0km/h B0km/h 30 km/h
10 kb 1.000 L1 0ao0 1.000 1.000
15 ken/h 1.000 | 1000 1.000 1.000
20 kmyfh 1.000 | 1000 | 1000 @ 1008
25 kmy'h 1.000
30 kmy'h 1.000 1.000
35 ke'h 1.000 1.000
40 kb 1.000 1.000
45 krmdh 1.000 | 1.000
50 kmy/h 1000 | 1,000 1000 | 1.000( 1.000  1.000 0.500 0.500
35 kmy/h 1.000 1.000
60 krndh 1.000 1.000
72 kmmdh 2.000 0.500 0.500
TOTAL 11.000 2.000 9.000 7.000 2,000 2.000 2.000
. ) 1.000 1.000 3.000 0.500 0.500 2.000 1.000
Scenario paints
9.000
2.3.3.34
VAL pfes W R R E L LS R
bl A s RIS R (e WS KA (e kS s| Bydc A o) i R
B Eidin ] ES S % Eidlin st ] B % & Fa ES TN &
50% 30km/h | 45km/h | 60km/h 50% 25% 25% 72km/h 60km/h | 80km/h | 60km/h | 80km/h
&12m | &40m
10 km/h 1.000 1.000 | 1.000 | 1.000
15 km/h 1.000 1.000 | 1.000 | 1.000
20 km/h 1.000 1.000 | 1.000 | 1.000
25 km/h 1.000
30 km/h 1.000 1.000
35 km/h 1.000 1.000
40 km/h 1.000 1.000
45 km/h 1.000 1.000
50 kmv/h 1.000 1.000 | 1.000 1.000 1.000 | 1.000 0.500 0.500
55 km/h 1.000 1.000
60 km/h 1.000 1.000
72 km/h 2.000 0.500 0.500
N 11.000 2.000 9.000 7.000 2.000 2.000 2.000
A 1.000 1.000 3.000 &O% — 0.500 2.000 1.000
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N

f‘; i s LT
2.34.1
AEB Motorcyclist X Daytime
Points Perc Score
CMRs AEB 8,000 72,7% 0,727
CNIRL AEB 1,000 50,0% 0,500
CMFtap 9,000 100,0% 3,000
CMRs FCW 5,000 714% 0,357
CMRb FCW 2,000 100,0% 0,500
CMoncoming 2,000 100,0% 2,000
CMovertaking 0,000 0,0% 0,000
TOTAL 7,084
2.3.3.34.1
tEd e 2 0 %
Bl A O A e A i A A
s 3 B B iR 5% (AEB) 8.000 72.7% 0.727
#d 5 1 L8 g fg i 85 (AEB) 1.000 50.0% 0.500
s s pg g% 9.000 100.0% 3.000
Wo 1 a5 RS (FCW) 5.000 71.4% 0.357
s L b pi gy 8 sk (FCW) 2.000 100.0% 0.500
o kB S S iR R R 2.000 100.0% 2.000
R N W% X h )] 0.000 0.0% 0.000
P 7.084
2.4 1.4.3
Colour Verdict Applied to Total Score  Applied to Scenario Colour Verdict Applied to Total Score  Applied to Scenario
Gireen 'Good' 6.751 - 9.000 points 75.0% - 100.0% Green “Good" 4301 -6.000 points 75.0% - 100.0%
Yellow Adequate”  4.501 -6.750 points 30.0%- 75.0% Yellow ‘Adequate’ 3001 +4.500 points S00%- 75.0%
Orange Marginal” 2251 -4.500 points 25.0%- 50.0% Orange *Marginal’ 1501 - 3,000 points 2508~ 30.0%
Brown ‘Weak' 0.001 - 2.250 points 00.0% - 25.0% Brown “Weak' 0.001 - 1.500 points 00.0% - 25.0%
Red ‘Poor’ 0.000 points 00.0% Red “Poor’ 0,000 ponts (0.0%
2.3.34 2.3.3.3.3
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i 118 o w

e #) g F AR A i B SES FrAREL i
%4 (3 6.751-9.000 » | 75.0%-100.0% %4 R 4.501-6.000 ~ | 75.0%-100.0%
Fyy 2 4 4.501-6.750 # | 50.0%-75.0% ¥ ¢ 4 3.001-4.500 A | 50.0%-75.0%
4 A 2.251-4.500 A~ | 25.0%-50.0% H 4 4 v 1.501-3.000 & | 25.0%-50.0%
B4 i 0.001-2.250 4 | 00.0%-25.0% tr ¢ Z 0.001-1.500 ~ | 00.0%-25.0%
4 d 3 2 0.000 4 00.0% =3 * % 0.000 » 00.0%

A & KB 0.000 4 00.0% A ¢ ALK 0.000 4 00.0%
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242 B et kTR <<ARUN2ARRZHBPHRP I B ANAFTREBIPE o BFEBITI2ILR2ERTELRLE >>
Euro NCAP Assessment Protocol — Safety Assist Safe Driving Version 10.4

2025 # 4 Euro NCAP .3 2022 # 5% Euro NCAP .3 i3 37 TNCAP 52 ¥ (% = %) % TNCAP % - 5.3

4 ASSESSMENT OF SPEED 4 ASSESSMENT OF SPEED 242 8 g gt kTR 242 8 g gt kel
ASSIST SYSTEMS ASSIST SYSTEMS
4.2 Definitions 4.2 Definitions 2421 L3 8 & 2421 @8 %
Throughout this protocol the following|Throughout this protocol the following...

terms are used: terms are used:
Speed Limit Warning Function 24214 & F T4 & 55 # i (Speed

(SLWF) — SLWF means a function that Limit Warning Function, SLWF) : % a‘ﬂ

alerts the driver that the Vindicated is & Apm iR FACER v E U

exceeding the perceived speed limit EEg W&ET 2 5 o
Adjustable speed (Vadj) — Adjustable|Adjustable speed (Vadj) — Adjustable 2.4.2.1.5 ¥ 33 3% *U4] 8 i# (Vag ) %47(2.4.2.1.4 7 3 38 41 2 & (Vag)® Ty

speed Vadj means the voluntarily set| speed Vadj means the voluntarily set | & ® p (& 22 2 s yrdl# i 2| E®p (7&K

T2 B il B
speed for the speed control functions,| speed for the speed control functions, | & » 3K T ih® i B dgon i 5 5 2| B 0 R Lhd i@ ’E_ Vg om ik 5L A
which is based on Vindicated and| which is based on Vindicated and | #_ > & #-F %K % i £ & (offset)| # > & %K %K zhikm L & (offset)
includes the offset set by the driver. includes the offset set by the driver. | 4 » 3+ & NP

Speed Limitation Function (SLF) —|Speed Limitation Function (SLF) —{2.4.2.1.6 _# :# *2 4] # & ( Speed2.42.1.5 & & *T 4] # i ( Speed
SLF means a system which allows the| SLF means a system which allows the| Limitation Function, SLF ) : # i *34/| Limitation Function, SLF ) : # & "3+
driver to set a vehicle speed Vadj, to| driver to set a vehicle speed Vadj, to| # it :é - REO R EERK T ?,;% R FA - AR NBERE AT é’% 3
which he wishes the speed of his car to| which he wishes the speed of his car to| *¥#]| 2 & (Vag) > 44| 2 iﬁ Bag b LB @ (Vag) o U2 dmd g
be limited and above which he wishes| be limited and above which he wishes| *2 % /E\‘ A% B i PR 0 E T L2 /g i&ﬁw— g P %frr °
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\\\

(

$ /& TNCAP % - =483

to be warned.

Intelligent Speed Limiter (ISL) — ISL
is @ SLF combined with SLIF, where
the Vadj is set by the SLIF with or
without driver confirmation.

Intelligent Adaptive Cruise Control
(IACC) — IACC is an ACC combined
with SLIF, where the speed is set by the
SLIF  with or without
confirmation.

driver

The following term is used for the
assessment of the Speed Limitation
function:

Stabilised speed (Vstab) — Stabilised

to be warned.

Intelligent Speed Assistance (ISA) —
ISA is a SLF combined with SLIF,
where the Vadj is set by the SLIF with
or without driver confirmation.

Intelligent Adaptive Cruise Control
(IACC) — iIACC is an ACC combined
with SLIF, where the speed is set by the|:
SLIF  with or
confirmation.

without  driver

The following term is used for the
assessment of the Speed Limitation
function:

Stabilised speed (Vstab) — Stabilised

242.1.7 F E 2 i 14| (Intelligent
Speed Limiter, ISL) : 7% # i '14]
- 3R & g4 H i (SL)
# 3 "T4| T3 a0 (SLIF)eh 4 550 8
TG B E (Vag) T d B 3E 14
A i (SLIF) e & R 5 8 B

THRPBHRIEGE R B

2.42.1.8 # £ ¢ s 4] (Intelligent
Adaptive Cruise Control, iACC) : ¥ £
WA A - B A p B ARk L
(ACC)Z # i *T4] F 2 5 i (SLIF)
GkLs Hig B hd B “‘7;]‘5']”"‘1(.:4 At
LEFEEREITApEBRINEG
BB FEILS p#R T

24219 f&£% @ % (Stabilised speed,

242.1.6 F i # i o 25 (Intelligent
Speed Assistance, ISA ) : A 5. & i# 4
2R - ERE 2@ U i (SLF)
N A ‘mﬁ; 27 b(SLIF)m,, &5

A “"ﬁ* i# (Vag) e d B 3¢ *2
$1F i SLIF) e & 5 5 8 B FE
;&T pFR TSGR RGP

"‘/ <

2.4.2.1.7 i & Fugr 4] (Intelligent
Adaptive Cruise Control, iACC) : #
A EUT R - B P B ARk
B (ACC) 2 2 3@ "] F
(SLIF)én s v B 36 B o 2 i "2
F' E RN % 4—%5’% GRS
TR TN E RTINS P BR T

242.1.8 £ @ % (Stabilised speed,
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speed Vstab means the mean actual
vehicle speed when operating. Vstab is
calculated as the average actual vehicle
speed over a time interval of 20
seconds beginning 10 seconds after
first reaching Vadj — 10 km/h.

4.3 Requirements for SLIF and
Speed Control Functions

4.3.1 Speed Limit Information Function

- Basic SLIF meeting the General
Requirements on this protocol
(4.4.1) and the ones set by GSR ISA
EU 2021/4455 (SLIF Technical
Requirements — chapter 3.4)

- Advanced Functions

- Conditional speed limits
- Road features

- Local hazards

- System updates

- Warning function

speed Vstab means the mean actual
vehicle speed when operating. Vstab
is calculated as the average actual
vehicle speed over a time interval of

20 seconds beginning 10 seconds

after first reaching Vadj — 10 km/h.

4.3 Requirements for SLIF and

Speed Control Functions

4.3.1 Speed Limit Information Function

ENEGH

Rl

¥ i

- Basic SLIF meeting the General
Requirements

- Advanced Functions

- System Accuracy
- Warning Function

(1)

(2)

3)

2422 B @A) FMA G R B
2R

Vo) © 8B i 4y B 4RiE (e en
FrEToE R - 2 E7 AN
# g 2% R 10km/h 6010 £ 15 2
20 45 % B P R E D gRiE R AT

2T E T LD

|

24221 2 3% "T$| F# i (SLIF)

BAARFIES 24231 - 4
B A B EIT A

(GSR L Z P 7 3g * » —;,fqu,“/%)

® g7 i

(A) 503 12
(B) i B i

C) #+ipE bk
(D) s gF7
R

S5 LU

7

Vsap) * #& X B 3¢ (dn 8 il (FpFen
FRLDER - 2 RET AU
B 3@ 3% 2B 10km/h 10 )18 2
20 )% BN RIRF R D ik R T

2 TEHE WL ETLE

2422 B @I FAF N2 B
oAy 2R T

422.1 % i "4 F 2 i (SLIF)
1) &

- BE R A A B

() srrd
(4) #7#5
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4.3.2 Speed Control Function
- Speed Limitation Function (without
SLIF coupling)

- Intelligent Speed Limiter (SLIF and

Speed Limitation Function coupled)

- Intelligent ACC (SLIF and ACC
coupled)

4.4 Speed Limit Information Function
The Speed Limit Information Function
can be a standalone function or an
integrated part of a Speed Control
Function. Any SLIF using all relevant
system inputs, for example camera
input and electronic map based or a
combination of both, is eligible for
scoring points for Advanced Functions
when meeting the General
Requirements when the SLIF is default
ON at the start of a journey.

4.3.2 Speed Control function
Speed Limitation  function
(standalone function or combined

with SLIF without coupling)

- Intelligent Speed Assistance (SLIF
and Speed Limitation function
coupled)

- Intelligent ACC (SLIF and ACC

coupled)

4.4 Speed Limit Information Function
The Speed Limit Information Function
can be a standalone function or an
integrated part of a speed control
function. Any SLIF, camera or map
based or a combination of both, is
eligible for scoring points of this
section when meeting the General
Requirements when the SLIF is default
ON at the start of a journey.

24222 # i £ 4|7 it (SCF)

() # i (AELEa
I )
FED (P TR
AR TR - LA PR
A AR IR @ TR
o B p iRk BL(ACCO)

3

(2)
3)

v

o
|

CRAR I & N S i S
o Blde R EE ~ B P Bl LA
E\‘ﬁ'fﬂz‘?\ﬂ ’—E:’(;éfcﬁ;gﬁ%’ﬁi
TR TR L TRRE RS R
e EREr-HER TTRLE

7 i A o

24222 # i £ 417 i (SCF)

1)

)

©)

g 4

Bl (B e
R LS D e R

FIFAH R EAFEE)
A B e (2 i L R
IR R ST ET

A A2 @ L R
a8 p Fiesk S(ACC)E

s
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The speed limit information could PR FAF T d B fRELE K
either be provided by vehicle- PHRE> T i"' ﬁfﬁiw#a%@uvé 7
integrated devices or by mobile devices AR/ E B I IR P Ry
connected to the vehicle network. A list FARFZEE o
of compatible devices needs to be
mentioned in the vehicle handbook.
4.4.1 General Requirements 4.4.1 General Requirements 24231 - SR E 24231 - SR
The speed limit information must be| The speed limit information must be|2.4.2.3.1.2 & i# *TF| TR 242887 (2.42.3.1.2 & i "L TR 242K T
shown at all times (excluding the| shown or accessible at any time witha| (% Z kxdFifi 2 £ > 71 % &) AR REFEFTTAET 0 ¥
initialization period and temporary| simple operation and needs to be shown| i » ) BT - Apk AR B AR (33
interruption for safety reasons). at the start of the next journey FrbsFEE) ©
(excluding the initialization period).
The indicated speed limit information| The indicated speed limit information|2.4.2.3.1.3 &g 71 2 & i# #J?; LV 242313 B2 3 @ "L FAT
may indicate the level of reliability of| may indicate the level of reliability of| P& 7 & i# T4 2 iiL PERET B AT R o
the speed limit. the speed limit.
In the presence of explicit conditional| In the presence of conditional speed|2.4.2.3.1.4 & NI ggenif i2 58 2 3¢ (24.23.1.4 F J IR g 238 8 1@ T4
speed limits (see for examples| limits (see Appendix 1) the system| ‘¥ (% 2.4.2.6 Fi)) > f i | ($2426) & BB myssy i

Appendix I) the system needs to either:
- Properly identify and show (for
example when raining) the applicable

needs to either properly identify and
show (for example when raining) the
applicable speed limit or alternatively,

L Tkiz- 3E & R

)

o SR R RS R T L

2 ] (de A iR )

’Fiilﬁ'ri.-
) H A
_Js

}iTH'?x,i -

# L] (Ar T R e
S R TRy QPR

e
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speed limit or

- Needs to indicate the presence of a
conditional speed limit which the
system is not able to compute, in
addition to the non-conditional speed
limit.

Manufacturers must supply Euro
NCAP with background information of
the SLIF (if applicable to the
technology).

4.4.1.1 Warning Function

Any Speed Limit Information Function
requires a warning function to indicate
the driver that VVlimit is exceeded. The
warning function shall be default ON.
It may be switched OFF fully or
partially by the driver, but it shall be
reinstated in normal operation mode
upon each activation of the vehicle
master control switch.

- The warning shall be a flashing traffic
sign used to communicate the speed

needs to indicate the presence of al(2)

conditional speed limit which

system is not able to compute,
addition to the non-conditional speed

limit.

Manufacturers need to supply Euro
NCAP with background information of

the SLIF (if applicable to

technology).

the
in

the

242315 # REE
B S - P L F
# nﬁﬁf#(%;mm ;@’*)

1237 TNCAP i~ ¥ % (% = %)
ER

l‘/‘_T_ Bpom ZEix i 50

BB g U F

% TNCAP

455)@—

ZEiE SN A g o
LT 7 fiii a@ TNCAP
REWHF LT g ) -
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limit or an additional visual signal
adjacent to the traffic sign.

4.4.2 Advanced Functions
Those systems providing more
advanced functions in the following
three areas can score additional points:
- Advanced speed limits
- Road features
- Local hazards
These advanced functions are not
required to be default ON.
For each advanced function, in order to
be awarded with the corresponding
points, the manufacturer must provide
evidence that the advanced functions
operate as intended, unless the
infrastructure would not enable these
functions.  The evidence shall
demonstrate that the features can
support the driver during at least 80%
of typical driving on public roads. This

requirement must be met in all the
following conditions:

4.4.2 Advanced Functions

;i:KEﬁxf‘]"ét 4&% f’:‘; %Sku °

P LA RSN P REE Y
TEFEM BIFHFIRR LY B
FEEAAHRES B FRAHAK SR
E R iR H P PR BT ¥
REFEZH a - Sp ¥ oL
FEiERY > 3 80% 2 - LK B
DEY L FRBEIE R LT

i
2 2L

T

24232 B FE# e
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*In these specific countries: Austria,
France, Germany, Italy, Luxemburg,
the Netherlands, Spain, Sweden and the
United Kingdom (Norway from 2024).
*In at least half of the countries of the
Euro NCAP Application Area (as
defined in TB002).

4.4.2.1 Advanced speed limits
Systems that are able to properly
identify conditions and act accordingly
can attract points based on the number
of conditions it can identify compute
and show correctly.
The speed limit under these conditions
shall not be shown separately from the
speed limit information requested in
the general requirements (Section
4.4.1).
These functions are listed in the table
below and example traffic signs of a
limited number of countries are
specified in APPENDIX 1.

Systems that are able to properly
identify conditions and act accordingly
can attract additional points based on
the number of advanced functions.
These functions are listed in the table
below and example traffic signs of a
limited number of countries are
specified in APPENDIX I.

fia
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242321 % P& 2 i P4

F ok LA I AR Rk B 0E 2 T 4R B4R
NS SRR Y Tt ol
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The Advanced Functions score is
calculated by multiplying the points
achieved by 0.025.

A system that achieves more than 12
out of 20 points from the Advanced
Functions will be awarded the score for
System Accuracy. If map-based data is
required to achieve any of the points up
to 12 the speed limits must be updated
frequently (at least quarterly) and
automatically for the first six years,
without user action. (ex. sending
DVD/USB to customer allowed).
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4.4.2.2 Road Features

Systems that are able to properly
identify road features where a speed,
lower than the legal speed limit, is more
appropriate and/or advised or the
vehicle should come to a stop can
attract points based on the number of
road features. The recommended speed
under these conditions may be shown
separately from the speed limit
information requested in the general
requirements (Section 4.4.1).

These road features are listed in the
table below and example traffic signs
of a limited number of countries are
specified in APPENDIX I.
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4.4.2.3 Local Hazards

Systems that are able to receive
messages and process them to warn for
local hazards before the come within
the field of view of the vehicle forward
looking sensors can attract points for
the features implemented. The possible
features to select from are listed in the
table below.

The information / warning referring to
these conditions may be shown
separately from the speed limit
information requested in the general
requirements (Section 4.4.1).

The hazard information/data could
either be provided by vehicle-
integrated devices or by mobile devices
physically connected to the vehicle
network (provided in all cases by
standard  vehicle-integrated  driver
interfaces). A list of compatible devices

needs to be mentioned in the vehicle
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handbook. iR SR EH R
4.4.2.4 System Updates 242324 & SL{ 3T
Keeping systems updated is crucial for [ AP i b gmid 4 S
a high level of accuracy and acceptance P lEgz v % X R 3M
over the lifetime of the vehicle. & ok f‘ii % PR ATE

Systems updates might include map
updates and/or any software updated
related to the operation of the Speed
Assist System in relation to speed
limits, conditional speed limits and
road features.

System updates with the latest and
most-up-to-date knowledge can score
points based on the frequency of
updates when available without user
action and free of charge for the
duration of the rating.
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4.4.4 Warning Function
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Speed Limit Information Functions that

meet the warning requirements below

to indicate the driver that VIimit is
exceeded will score for Warning

Function. The warning function may be

switched ON/OFF by the driver where

the last user mode may be used.

- The warning shall be a flashing traffic
sign used to communicate the speed
limit or an additional visual signal
adjacent to the traffic sign.

- The warning commences when
Vindicated is exceeding VIimit by
more than 5km/h (3 mph). A negative
and/or positive offset with respect to
the known speed limit is allowed but
may not be larger than 10 km/h (5
mph).
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- The driver continues to be informed 242343 FRBRAAZED F 4] S
for the duration of the time that VIimit kmhEBEFEFETEFR ETHTFRI
is exceeded by more than 5 km/h, with SE 10 Fy o EARE E o 2 BT
a total duration of at least 10 seconds. AL R PV AL 0 e B 7
Gaps of less than 1 second, which Bd FErTH e o w23 % 10 52 %
allow for signals which flash are Hom oo Pl 30 fys v E AT E
ignored, but the signal may not start T B IEEEREL 104 -
with a gap. If the signal is not
continuous for the first 10 seconds, it
needs to be repeated every 30 seconds
or less, resulting in a minimum total
duration of at least 10 seconds.
- The warning sequence does not need 242344 Figrid FAET 8 # R
to be reinitiated for each exceedance 415> S5km/h> 3 T3 EF TAZHD @
of Vlimit until Vindicated has reduced S pE N LE T o
to more than 5km/h below VIimit.
4.5 Speed Control Function 4.5 Speed Control Function 2424 & iy 2424 # 3§ F24] 5 5
Three speed control functions are | Three speed control functions are | = &8 i# ¥ 4]# i #RAFIH G | 2 A E A B A
considered in this section; Speed | considered in this section; Speed (ZFRE)-FEI G2 | (FFRE ) dF a2 i
Limitation Function (manually set), | Limitation Function (manually set), | E&udrd] > B & 11T & £ wahr ] R AT R R &
Intelligent Speed Limiter and | Intelligent Speed Assist and Intelligent | &% & ¥ 4 #c : (SRS

Intelligent Adaptive Cruise Control

Adaptive Cruise Control which need
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which need to meet the following | to meet the following requirements to |(FEZ K HF4%) GESAREFER)
requirements to score points: score points:
4,5.1 Activation / de-activation of the|4.5.1 Activation / de-activation of the2.4.2.4.1 # s fx* /% !f 242.4.1 7 5 fx /ﬁ**f
function function (1) ZEHE2Eiv, 2 '~#“ﬂ*‘lﬁ (1) BapiTscfepr » kSRR R 2
- The speed control function must be| - At the start of a new journey, the it s it “:EH%“‘H”* LS T

capable of being activated/de-
activated at any time with a simple
operation.  Functionalities above
GSR ISA requirements could be
configurable by customer, with the
possibility of being defined as
default ON or OFF.

4.5.2 Setting of Vadj
4.5.2.1 Manually setting the speed
- It shall be possible to set, by a
control device operated directly by
the driver, by steps not greater than
10km/h  (5mph) between 30km/h
(20mph) and 130km/h (80mph).
- It shall be possible to set it

system should be de-activated by
default.

4.5.2 Setting of Vadj
4.5.2.1 Manually setting the speed
- It shall be possible to set \Vadj, by a
control device operated directly by
the driver, by steps not greater than
10km/h  (5mph) between 30km/h
(20mph) and 130km/h (80mph).
- It shall be possible to set Vadj

(GSR R ZRIP 73 * > wf ')
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independently of the vehicle speed. independently of the vehicle speed. P g B - e

- If Vadj is set to a speed lower than| - If Vadj is set to a speed lower than| (3) % T2 ¥ F’% U4 B i Kt | (3) BR T p’% FORL) B g o
the current vehicle speed, the system|  the current vehicle speed, the system BPEDsE o kLR 30 f, [ £ Eﬁ B ig ok m)@%“ 30 f5 2R
shall limit the vehicle speed to the|  shall limit the vehicle speed to the B Mt TR A2 F B MR R A2 p’% Fal
new within 30s or shall initiate a| new Vadj within 30s or shall initiate F12 a0 B BRI L 304 ﬁE'Jﬁ @ 2 E R E I 30 )
warning (Section 4.5.3, para 7) no|  a warning (section 0) no later than R oA o e B o3 (% B 0 o B o (%
later than 30s after Vadj has beenset.|  30s after VVadj has been set. 24243.6)- 24243.6) -

- The Vadj value shall be permanently| - The Vadj value shall be permanently| (4) 7 2% 3% *341] 3 & & g pr by (4) 7 ARG 2 2 R
indicated to the driver and visible indicated to the driver and visible T ;E’% ERCE U T T RERATRALY TG
from the driver's seat. This does not from the driver's seat. This does not Lo BRGEX2ET A @ LoHRBMEZL2ET A~ A
preclude temporary interruption of preclude temporary interruption of TpEY G FIE R & Ra fpE WY g T R E o
the indication for safety reasons or the indication for safety reasons or P OET o ¢ OET o
driver's demand. driver's demand.

4.5.2.2 Automatic setting the speed 4.5.2.2 Automatic setting the speed 242422 p ok 2B i# 242422 p Bk 2B i#
An automatic setting is using the speed| An automatic setting isusingthe speed| p X 27 A\ LH|FF R * & | 2 hp X 2D HR DL
limit information from the SLIF to set| limit information from the SLIF to set| i# *X 4] 3 3t # it B~ ’15’ BT | FRHERBEFIEYITRF /AL
the Vadj. iIACC and ISL automatic| the Vadj with or without driver| 3t o FF & sy 42 £ 8 & 14 a§5é Eilo B & AR T Pl
adjustments can be introduced with or| confirmation. Both ISA and iACC| ¥ F /& 5 & Rzl nfiin™ g #3 g R A AR T RE
without driver confirmation. Both ISL| functions fulfilling the requirements| B » - F 1@ & A&z P ED | 0 #c:
and iACC functions fulfilling the| from this section are eligible for| i *T4]% 4 Eicsur 45 FHIE®

requirements from this section are

scoring points:

A

’i'%?
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eligible for scoring points:

- In case of ISL, the activation time for| - The system should adopt, or offer the| (1) Er%ﬁ NS IES-H YRR 1) aEFANAH D2 % R
speed reduction and/or warning shall|  driver to adopt, an adjusted Vadj T STET B%"F'*ﬁ%*“ B imiE B AT FltE > ot ARSI ER
be according the general requirements|  within 5s after a change in the speed WE A UGB 1S fyp 0 RAERE BB RTARK Ao
of GSR ISA. In case of IACC, the| limit. @%—GSR—ISML%
system should adopt, or offer the g o ﬁr%si‘ﬂnﬁ#
driver to adopt, an adjusted Vadj A m?r’ | & “%’ J

within 5s after a change in the speed
limit.

- If VVadj is set to a speed lower than the
current vehicle speed, the system
starts to limit the vehicle speed to the
new Vadj or shall initiate a warning
(Section 4.5.3, para 7) no later than
30s after Vadj has been set.

- A negative and/or positive offset with
respect to the known speed limit is
allowed but may not be larger than
10 km/h (5 mph). This offset is
included in Vadj.

- If Vadj is set to a speed lower than the
current vehicle speed, the system
starts to limit the vehicle speed to the
new Vadj or shall initiate a warning
(section 0) no later than 30s after
Vadj has been set.

- A negative and/or positive offset with
respect to the known speed limit is
allowed but may not be larger than
10 km/h (5 mph). This offset is
included in Vadj
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- The Vadj in the automatic mode of an| - The Vadj in the automatic mode of an| (4) 79'"? B U] A AT E Al | (4) A B gtk sup R0
ISL or iACC system may be retained|  ISA system may be retained at the RN iR AL IR 2T AN B g T At
at the end of a journey. end of a journey. B g TR AR r‘i\ PE R o AEFEERg o

- Where Vadj is set to the speed limit| - Where Vadj is set to the speed limit| (5) F7# " WF|d@d X TEXK5 | B) 7 ”% PG EERTER G
advised (i.e. as per 4.4.2.2 Road| advised by the SLIF, the indication B U)o E R (Ao i BoE U F M AR 2 i
Features) by the SLIF, the indication|  of Vadj may be suppressed. ~ 242322 iF BLAF )2 #ic R %‘rfﬁ% GRS 1
of Vadj may be suppressed. AR i S ARAE 1 BiE e

4.5.3 Speed Control 4.5.3 Speed Control 2.4.2.43 &g #4) 24243 & g ¥4

- The vehicle speed shall be limited or
controlled to Vadj.

- It shall still be possible to exceed Vadj
by applying a positive action — e.g.
pressing the accelerator harder/deeper
or kickdown.

- NOTE: For 2026, Euro NCAP will

require a speedometer accuracy of -
3/+0 km/h

- The vehicle speed shall be limited or
controlled to Vad;.

- It shall still be possible to exceed Vadj
by applying a positive action — e.g.
kickdown (SLF/ISA) or depressing
the accelerator (IACC).
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- When the speed control function is| - When the speed control function is|2.4.2.4.3.6 & & ¥y 4% &c &2 "4 2 / 2.42.43.6 & @ F4]# i &2 L4 2 /
not able to limit to and/or maintain| not able to limit to and/or maintain|zt A4F 7 A A4 2 3E » L E LY |RAFv AN Wdd @ NEEER

Vadj and Vadj is exceeded, a warning
will be issued according the SLWF
ISA (i.e.
warning type and total duration). No
warning needs to be given when Vadj
Is exceeded as a result of a positive
action or when Vadj was advised (i.e.
as per 4.4.2.2 Road Features) by the
SLIF.

Requirements of GSR

Vadj and Vadj is exceeded by more
than 5 km/h an audio-visual warning
is issued, with a total duration of at
least 10 seconds. No warning needs to
be given when Vadj is exceeded as a
result of a positive action.

- Gaps of less than 1 second, which
allow for signals which flash are
ignored, but the signal may not start
with a gap. If the signal is not

continuous for the first 10 seconds, it

needs to be repeated every 30 seconds
or less, resulting in a minimum total

duration of at least 10 seconds.
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- For systems where active braking is
applied to maintain and/or limit the
speed, this warning requirement does
not apply.

Note: The warning signal does not

preclude temporary interruption of the

indication for safety reasons.

(GSR ISA4L 7))

3.5 SLWF technical requirements
3.5.1.In the absence of conditions
leading to the deactivation of the ISA
system in accordance with points 3.2.1.
and 3.2.2., if the perceived speed limit is
known and the speedometer speed
exceeds it, the SLWF shall warn the
driver as specified in point 3.5.2., for
speeds from 20 km/h or less.

3.5.2.The warning indication shall be
provided by any of the following:

(@)a visual warning and a cascaded
acoustic warning;

(b)a visual warning and a cascaded

- For systems where active braking is
applied to maintain and/or limit the
speed, this warning requirement does
not apply.

Note: The warning signal does not

preclude temporary interruption of the

indication for safety reasons.
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haptic warning; or

(c)a haptic warning alone.

At times when the driving speed of the
vehicle, not fitted with SCF and without
SCF-like characteristics, is actively
controlled by a vehicle system where the
driver is not expected to be touching the
accelerator control (e.g. cruise control)
the use of a haptic warning is not
permitted. In this case the system shall
attempt to reduce the driving speed to or
below the perceived speed limit
automatically, e.g. by disengaging or
reducing engine power, or a visual
warning and a cascaded acoustic
warning shall be provided.

3.5.2.1.Visual warning and cascaded
acoustic or visual warning and cascaded
haptic warning.

3.5.2.1.1. The visual warning shall be
noticeable and easily recognisable by the
driver and be provided by flashing of the
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SLIF display or flashing of an additional
optical signal adjacent to the SLIF
display. It shall be provided within 1.5
seconds from when the speedometer
speed exceeds the perceived speed limit
and last until at least 5.0 seconds after
the timeout of the cascaded acoustic or
cascaded haptic warning or until the
speedometer speed is less than or equal
to the perceived speed limit when this
occurs earlier.

3.5.2.1.2.The cascaded acoustic warning
shall be noticeable by the driver, unique
and easily recognisable and be provided
by a continuous or intermittent sound
signal or by vocal information. Where
vocal information is employed, the
vehicle manufacturer shall ensure that it
is easily configurable by the driver to use
any of the EU official languages. The
acoustic warning may be varied to
indicate the magnitude or time that the
perceived speed limit has been exceeded
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for.

3.5.2.1.3.The cascaded haptic warning
shall be noticeable by the driver and be
provided directly or indirectly through
the accelerator control when the driver
maintains an application force as well as
a driving speed that exceeds the
perceived speed limit. This shall be
achieved by any of the following:
(a)increasing the restoring force of the
accelerator control; or

(b)vibrating the accelerator control.

3.5.2.1.4.The cascaded acoustic warning
and cascaded haptic warning shall be
provided, when any of the following
conditions are met, for constant vehicle
speeds:

(a)Speedometer speed > 130 %
perceived speed limit, for 3,0 seconds
and longer;

(b)Speedometer speed > 120 %
perceived speed limit, for 4,0 seconds
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and longer;

(c)Speedometer speed > 110 %
perceived speed limit, for 5,0 seconds
and longer;

(d)Speedometer speed > 100 %
perceived speed limit, for 6,0 seconds
and longer.

The system may be designed in such a
way that it employs a linearly
interpolated time between the respective
speed and time values for points (a) and

(d).

3.5.2.1.41When the vehicle is
accelerating, the manufacturer shall
select the appropriate time for the
conditions referred to in point 3.5.2.1.4.,
points (b), (c) or (d), or 3.0 seconds as
well as any duration between these two
values.

3.5.2.1.4.2.When the
decelerating and none of the conditions

vehicle s

laid down in point 3.5.3. are met, the
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manufacturer shall select the appropriate
time for the conditions referred to in
point 3.5.2.1.4., points (a), (b) or (c), or
6.0 seconds as well as any duration
between those two values.

3.5.2.1.5.The cascaded acoustic warning
shall be provided until the speedometer
speed is less than or equal to the
perceived speed limit or for at least 3.0
seconds after initial activation of the
cascaded acoustic warning. However, in
no case shall the acoustic warning last
more than 5.0 seconds, also in case of
successive speed limit changes, in order
to minimise driver annoyance.

3.5.2.1.6.The cascaded haptic warning
shall be provided until the speedometer
speed is less than or equal to the
perceived speed limit or for at least 10
seconds after initial activation of the
cascaded haptic warning. However, in
no case shall the haptic warning last
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more than 12 seconds, also in case of
successive speed limit changes, in order
to minimise driver annoyance.

3.5.2.1.7.The cascaded acoustic or
cascaded haptic warning shall be
terminated immediately upon its
acknowledgement by deliberate driver
action (e.g. button press) if the
manufacturer chooses to implement such
functionality.

3.5.2.1.8When  the wvehicle is
decelerating due to one or more of the
following events, the cascaded acoustic
or cascaded haptic warning shall either
not be provided or shall be terminated
immediately:

(@)full release of the accelerator control,
except in the case when the driving
speed of the wvehicle is actively
controlled by a vehicle system and
except in the case of brief deceleration as
a result of gear selection;
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(b)manual disengagement of vehicle
system controlling the driving speed;
(c)activation of the service braking
system; or

(d)activation of an endurance braking
system.

3.5.2.2.Haptic warning alone
3.5.2.2.1.The haptic warning shall be
noticeable by the driver and be provided
directly or indirectly through the
accelerator control when the driver
maintains an application force as well as
a driving speed that exceeds the
perceived speed limit. This shall be
achieved by increasing the restoring
force of the accelerator control.

3.5.2.2.2.The haptic warning alone shall
be provided within 1.5 seconds from
when the speedometer speed exceeds the
perceived speed limit and until the
speedometer speed is less than or equal

to the perceived speed limit or for at least
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15 seconds after its initial activation.
However, in no case shall the haptic
warning last more than 20 seconds, also
in case of successive speed limit
changes, in order to minimise driver
annoyance.

3.5.2.2.3.The haptic warning alone shall
be terminated immediately upon its
acknowledgement by driver deliberate
action (e.g. button press) if the
manufacturer chooses to implement such
functionality.

3.5.3.After a warning has been
terminated, the SLWF shall be prepared
to provide a new warning in accordance
with point 3.5.1. after one or more of the
following conditions applied:

(a)the speedometer speed dropped below
the perceived speed limit;
(b)reapplication of the accelerator
control after the condition in point

3.5.2.1.8.(a) leading to the termination
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of warning;

(c)reengagement of vehicle system
controlling driving speed after the
condition in point 3.5.2.1.8.(b) leading
to the termination of warning; or

(d)the perceived speed limit has changed
to a lower value.

3.5.4.1t is not permitted that a haptic
warning system is combined with an
acoustic warning function, even if
provided on a voluntary basis, unless all
requirements for cascaded acoustic
warning are also met.

3.5.5.The vehicle may be equipped with
a means to suspend the SLWF to allow
for the presentation of more critical
warnings (e.g. forward collision
warning, lane-keeping assistance). The
manufacturer shall demonstrate that all
applicable warnings are presented to the
driver appropriately.
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4.6 Scoring and Visualisation
The following points are awarded for
systems that meet the requirements.
These points will contribute to the

Safety Assist score.

SPEED LIMIT INFORMATION FUNCTION
Basic SLIF (Compliant with Euro NCAP and GSR SLIF Gener:

Points.
050
025
0.25
0.25

al Requirements)

System Updates

025

SLIF TOTAL 150

SPEED CONTROL FUNCTION Polints
Speed Limitation Function

not default ON

Intelligent ACC or Intelligent Speed Limiter default ON

SPEED CONTROL FUNCTION TOTAL

050
1.00
150
150

Intelligent Speed Limiter,

SPEED ASSIST SYSTEM TOTAL

4.6 Scoring and Visualisation
The following points are awarded for
systems that meet the requirements.
These points will contribute to the

Safety Assist score.

Speed Limit Information Function 1.50

Basic SLIF 0.50

Advanced SLIF 0.50

System Accuracy 025

Warning Function 025

Speed Control Function 150
Speed Limitation Function

For cars without SLIF 125

For cars with SLIF 0.75

ISA and/or intelligent ACC 1.50
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APPENDIX |

SPEED ASSIST SYSTEMS:
EXAMPLES OF CONDITIONAL,
IMPLICIT AND DYNAMIC SPEED
LIMIT SIGNS

Weather Condition
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APPENDIX' |

SPEED ASSIST SYSTEMS:
CONDITIONAL AND IMPLICIT
SPEED LIMIT SIGNS

Wenther Condition
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APPENDIX 11
Terms alignment for Euro NCAP
Speed Assist Systems 2023 and GSR

Intelligent Speed Assist Systems EU
2021/4455
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% 115 S
4421 4.4.2
ADVANCED SPEED LIMITS Points | Required Action Advanced Functions Points | Required Action
Rain* / Show correct speed . Show correct speed
2 . Rain / Wetness 2 .
Weathe | Wetness limit limit
- Weather _
r Warning only and Warning only and
Snow / Icy 2 ) . Snow / Icy 2 ) .
ignore if irrelevant ignore if irrelevant
) ) Show correct speed . i Show correct speed
Time Time / Season 3 . Time Time 3 .
limit limit
Conditional | Distanc | Distance for / Show correct speed i ) ) Show correct speed
. ) 1 . Distance Distance for / in 1 .
Speed limits | e in limit limit
Show correct speed Show correct speed
Arrows | Arrows 1 limit / ignore if Arrows Arrows 1 limit or ignore if
irrelevant irrelevant
Vehicle | Other vehicle / Show correct speed _ _ Other vehicle / Ignore if irrelevant
) . Vehicle Categories ) ) 1
Categor | weight 1 limit weight categories
ies categories Implicit Speed | Highway / 5 Show correct speed
Implicit Speed Limits | Highway / 2 Show correct speed Limits Motorway limit
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P 81
Motorway limit City Entry / Exit
City Entry / 3 Residential zones
Exit Dynamic  speed Show correct speed
Residential 5 Dynamic Speed | signs 3 limit
zones Limits including
Dynamic Show correct speed roadworks
) ... | speed signs limit TOTAL 20
Dynamic Speed Limits | ] 3
including
roadworks
TOTAL 20
* including implicit
242321 242321
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4.42.2
ROAD FEATURES Points | Required Action
Curves* 5 Show and start reducing to
- appropriate speed
Roundabouts* 5 Show and start reducing to

appropriate speed

Junctions , without right of

Show and start reducing to

1
way™* - appropriate speed
Traffic Lights 2 Warning only
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it DT
Stop Signs 1 Warning only

Yield Signs 1 Warning only

No Entry 1 Warning only

TOTAL 10

* Only eligible for scoring when linked to ISL and/or iIACC

2.4.2.3.2.2
B 3 Fd 2 & K
g 5 S BRI i
- i
E: S 5 B PR R IRy 2
- i
I SN S B X B AR TR 2
B i
2 Bk 2 AE
Bd LB 1 W
Bl 1 W&
2 1 FET
A 10
g S F|ISLE /A IACCE 4 4 THEA
4423
LOCAL HAZARDS Doints Required
— | Action
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Traffic Jams 5 Inform and
~ | Warn

Construction Zones L Inform and
~ | Warn

Accident Ahead L Inform and
~ | Warn

Wrong Way Driver 1 Inform and
~ | Warn

Stopped Vehicle on Hard Shoulder 1 Inform and
~ | Warn

Items on road (includes animals, persons, 1 Inform and

debris, etc) - Warn

Poor Road Conditions (incl. slippery roads) 1 Inform and
~ | Warn

Poor Weather Conditions (e.g. fog, heavy 1 Inform and

rain, etc) - Warn

Emergency Vehicle 1 Inform and
~ | Warn

TOTAL 10
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SYSTEM UPDATES Points | Required Action

Quarterly (from 1 to 3 5 Automatic update without user

months) - action

Continuous (daily, 10 Automatic update without user

weekly) — | action

TOTAL 10
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SPEED CONTROL FUNCTION TYPES
Speed Limitation Function (SLF)

Intelligent Speed Limiter (ISL)

Intelligent Adaptive Cruise Control (iACC)

Sections

45.1,452.1&453

451,45228&453

Type Speed Control Function
Speed Umitation Functon {SLF)

Intelligent Speed Assist {15A)

intelligent Adaptive Cruis Control (I-ACC)

Sections
451,4521&453

451,45228&453

2424 2424
B Pl i A & R L 5
B3 A4 # i (SLF) 2.4.2.4.1, B3 A4 # i (SLF) 2.4.2.4.1,
242421 & 242421 &
2.4.2.4.3 24.2.4.3
IFE D 34 (ISL) 24241, i B i g et (ISA) 24241,
A a4 (IACC) 242422& i e ar ] (I-ACC) 242422&
2.4.2.4.3 24.2.4.3
4.6 4.6
SPEED LIMIT INFORMATION FUNCTION Points Speed Limit Information Function 1.50
Basic SLIF (Compliant with Euro NCAP and GSR SLIF General Requirements) 0.50 Basic SL[F 050
Advanced Speed Limits 0.25
Road Features 0.25 Advanced SLIF 0.50
Local Hazards 025 -
System Accuracy 0.25
System Updates 0.25
SLIF TOTAL 150 Warning Function 0.25
SPEED CONTROL FUNCTION Polnts Speed (-.Dntr 01 Fll]l('ﬁﬂ]l 150
Speed Limitation Function 0.50
Intelligent Speed Limiter, not default ON 1.00 Speed Limitation Function
Intelligent ACC or Intelligent Speed Limiter default ON 1.50 For cars m SLIF 1 2:—“
SPEED CONTROL FUNCTION TOTAL 150 For cars with SLIF 0.75
SPEED ASSIST SYSTEM TOTAL 3.00 ISA and/or intelligent ACC 1.50
2.4.25 24.25
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JNCAP Test Protocol

— High-Performance Headlamp Equipment Checking Method 2024/05
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1. Effective Date
This equipment checking method will go into effect on April 1, 2018. However,
the rules revised on May 2, 2024 shall come into effect as of May 2, 2024.
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2. Scope of Application

This checking method applies exclusively to the passenger vehicles equipped
with a High performance headlamp device, with 9 occupants or less and
commercial vehicles with a gross vehicle mass of 2.8 tons or less conducted by
the National Agency for Automotive Safety and Victims’ Aid (hereinafter

referred to as “NASVA”) in the new car, etc. assessment program information
supply project.

—
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3. Definition of Terms

The terms in this checking method shall be defined as follows.

(1) "High-performance headlamp’ refers to devices which possess either the
‘automatic anti-glare type‘ or ‘automatic switching type’ function with the
aim to automatically change the headlamp beam illumination range

depending on the condition of traffic in front at night.

(2) ’Automatic anti-glare type’ refers to the function which alters the light
distribution of the driving beam (High beam) depending on the condition of
traffic in front. (in cases where control of the High beam is based on the light
emitted by the headlamp and front signaling equipment of on-coming

vehicles, High beams that illuminate other than oncoming vehicles are limited

3.22.1 3@ ¥ A

f =teA o 0L 5 & PR X ) T

— P TRE 7 T v

3.22.1.1 B M FpE fffs#;q&*p A VI i 3 EAE (IR 1T 3
RFzm S AR p e ﬁm%%ﬁ@

32212 p#ppikd: f/“;féxﬁib‘i'é‘ﬂ“' L R RA R R E R R A
o (FR KB Gk kD 2 FFEE w3 BRI TN YT HT7
B it kB 2 i ko g o)

329



2024 & 5= JNCAP .7

#7H TNCAP#£ < ¥ % (5 = iK)

to ones that are kept in operation).

(3) ’Automatic switching type’ refers to the function which has the capability to

automatically switch the High beam and the low beam.

(4) ’Main driving beam (high beam)’ is the illuminating light ray of the front
headlamps, for the purpose of checking for obstacles in the traffic path at
night.

(5) ‘Passing beam (low beam)’ is the illuminating light ray of the front headlamps
of which the illumination range has been altered by changing the optical axis

and by partially blocking the light ray, in order to not disturb other traffic.

(6) ‘Operation speed’ refers to the driving velocity range at which the automatic

switch to the low beam or the partial light ray blocking function operates| {7

(works) for each device.
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4. Provision of data from automobile manufactures

Automobile manufacturers will provide to the organization either the data
(Attached Table 1) and (following) documentation necessary for the confirmation
of device function and operation speed of the vehicle undergoing the equipment

check, or documentation that is the equivalent thereof.

(1) Major equipment list: Documents that can confirm that the equipment is

installed in the vehicle to be confirmed by catalogs, etc.

3222 @ ﬁ#—g#& o
PR E K e RIS T 5

b a4 2 > 2 ugpint s w2 EE

ok (354r3.2233) % ApRd < 2
iR TR iE B o

R L

BEASE2 EERAA T L AN %D R

32221 A B%EAFE W
FA -

|

— ~
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(2) Instruction manual: Instruction manual (owner’s manual) associated with the
model of the car undergoing the equipment check, or other documentation
equivalent to this.

(3) Standard certified test result: Standard certified test results of the ‘adaptive
main-beam headlamps’ (in cases where control of the main beam is based on
the light emitted by the headlamp and front signaling equipment of on-coming

vehicles, main beams that illuminate other than oncoming vehicles are limited

to ones that are kept in operation), or ‘automatic control of the main-beam|&

headlamps’ (as found in the UN ECE R48), that are applicable to the model

of the car undergoing equipment check, or equivalent documents.

32222 g P it dmp R EpE (BaEp),
b %24 2. B2 %o

i
\.‘>

2]

3.22.2.3 23 3RV e RIBHE K 2 fR B[R
2 HBPIBEL N E R Ead 2 it

(1)p if fui% %% (adaptive main-beam headlamps ) jBl32 .5 & (G sk 4] %
R kB2 FFEE D PRk T B B e kB 2 Bk
B3 it ) o

(2)p # 3 4]ifk % % (automatic control of the main-beam headlamps ) iB|:& %%
Frd fmE 2R RIAE 30 REE AR ARBR T

(3)1:" ],a E’ l% P\_:.i,;{% m?%‘pg < ]_‘k o

VSTD 3-5 & ' & 2 fhssie s L 0 :ﬁ(l)a F B EEE (2)h B4

TREETHE-BL%D iw

T

"D‘{/_%.-f‘ #Brﬁg%ﬁ“ﬁc ) lijé—%ﬁgﬂfljﬁf .,l f%‘i f’* Lo,
(1) pigRiEx%: £215+6.16.74-6169.5

(2) pFFrdliE % 24193

5. Recording of results

5.1 High-performance headlamp function and equipment check

If, according to the Major equipment list, Instruction manual or Standard certified
test result documentation, the equipment of the adaptive main-beam headlamps
is confirmed, in the attached appendix 2 record ‘yes’ in the ‘automatic anti-glare’
column. If, according to the same documentation, the equipment of the ‘automatic

control of the main-beam headlamps’ is confirmed, in the attached appendix 2

record ‘yes’ in the ‘automatic switching type’ column. For devices that fall outside

3.22.3 bk %

32231 B A BB A 2 KA FEIS

FHRIBXRFFE AP LI ARVIRREFELE 2

()E FEnfe & poig ik £ % (adaptive main-beam headlamps ) > 33> 3.22.3 .4
T Fpp kA B TR (Yes)

Q) FE FEpe % p # F 4]ik £ %E (automatic control of the main-beam

=3

7
~

headlamps ) > 3>t 322342 T &3  #rEH TF (Yes) o
Gy » Mt aEsgAl2 K Gt LR A FARCHEE TF (No) o
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Jir

of this category, record ‘no’ in the columns for each device type.

5.2 Checks of operation speed
In the event that ‘yes’ was recorded for the device as referred in Section 5.1, in
Attached Table 2, record the operation speed stated in the corresponding device’s

instruction manual in the column marked ‘speed range’.

3.22.3.2 i®d:# & il

£33

"E (Yes),  » 330322342 TR R

R

U s ARSI o A

APPENDIX 1 - SPECIFICATION TABLE FOR HIGH-PERFORMANCE
HEADLAMP EQUIPMENT CHECK

(To be filled out by the manufacturer)

1. Specifications of the car being examined

(1) Make/Type (Model name): / ( )
2. Declaration from the Car Manufacturer
® ' Automatic anti-glare type’
Yes (Operating speed: km/h ~ km/h) / No
® ' Automatic switching type’
Yes (Operating speed: km/h ~ km/h) / No

3. Attached documents
Function and equipment documents:__ R48 certified test results / Other:
Operation speed documents:____Instruction manual / Other:

DR AREREL () A REAER)

T

3223331

1% % B fm4 it

(B /3lss (23] 2 40)
2.8 mE K P

(1) T p & pxkdl

g _(i¥d:# B km/h 3 km/h) f
(2) " pdor 33

g (i¥#d:# B km/h 3 km/h) i
3.z~ 2
(L)# 50 2 % & < 2 ¢ His o

(2)icdeit B v &
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APPENDIX 2 — HIGH-PERFORMANCE LAMP CHECK RESULT
(To be filled out by the organization performing the check)

Date of check: (YYYY/MM/DD)
Examining officer:

1. Specifications of automobile undergoing performance check

(1) Make/ Type (Model name): / ( )

2. Result of equipment check

‘Automatic anti-glare type' ‘Automabic switching type'
Yes or no Yas . No Yes . No
Equipment
Primary
dOCumE"l:S (Corresponang) [comresponding)
Speed
km/h ~ kmvh km/mh ~ km/h
Operation range
speed Primary
dOC\ImO’“S (cormesponcing ) 0-')0"8’.{1!'01"\9
[Notes]

322343 gFEks st (J RPIBEMREIED)

¥ 2 p#E(YYYY/MM/DD)

teoe * f

125k d Ak

(DEg/A]5s (23] 2 4) ¢ / ( )
Tpd Rkl | T p il
pd) 287 2 -3 A - F
g i
i ()
feds | B R km/h~  km/h km/h~  km/h
R | GEe
() i
%3t
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JNCAP Assessment Protocol — Vehicle Safety Performance Evaluation Procedures 2021/03
2021 # % JNCAP % #7H TNCAPIE ~ ¥ % (% = %)
Article 12: High-Performance Headlights 2.4.8 Bp B A
From the results of the "Installed Device" and "Operation Speed" in the 2481 2 F P sE L e s T kg w vk R %k T
separately prescribed High-Performance High-beam Headlights Installation 2 (1) 3 (7) b3 @A EEanTE o dke

Confirmation Procedures, the highest score of (1) through (7) below shall be the
evaluation score of the device.

# Installed Device | Operation Speed Score
(1) Auto. Antiglare Headlight Entire Speed Range Over 41km/h 5.0 E Z ;Hf‘ ;Hf‘ B T i B s g‘i
(2) Auto. Antiglare Headlight Entire Speed Range Over S1km/h 24 (l) B B [ i ’EEF‘TJ}—@ f}_&: i i E{ %’ %Hi@ 41km/h 5_0
{T} Auto. Antiglare Headlight Entire Speed Range Over 61km/h 07 Q) E Lidlvy B* "GEFTJ%‘ ﬁg i i 3 éa %H‘E}@ 51km/h 2—4
; Q) | pFppxkep'E | FiRi R FAZE 61km/h 0.7
(4) ' Auto. Switch Headlight . Entire Speed Range Over 41km/h 14 _(ﬂ)_ F‘ &7 3 Ep BEE g{ B2 B 5’ Fl4z i 41km/h 14
(5) Auto. Switch Headlight Entire Speed Range Over 51km/h 086 @ E o 4k Ef 2R A fﬁ: 3¢ B ‘éﬁ; A2 1 51km/h %
(6) Auto. Switch Headlight Entire Speed Range Over 61km/h 0.2 @ E L *&EEJ-%— &’r i B 5’ %]jfi@ 61km/h Q
(7) ’ (Either Type) ‘ (Other than the above) 0.0 '(Z)' (EE——;“J)' M M
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2 DEFINITIONS

2.1 General definition

A system designed to provide enhanced live rear view which displays the view
images created from the rearward camera. When the system is in the built-in
monitor combined in the traditional inside rear-view mirror, it is switchable from
the traditional rear-view mirror to rear view image from the camera or vice versa,

by the driver’s single action.

2.1.1 Additional features
2.1.1.1 Night adaptation
An image processing with night exposure adjustment for increasing rearward

visibility.

2.1.1.2 Glare adaptation
An image processing of image glare due to sunlight by increasing rearward

visibility.

2.1.1.3 Weather adaptation

Wiping function or other function for making camera-view to clear, or camera
location inside the rear wiping range or equivalent location that can be treated as
not affected by weather conditions for increasing rearward visibility of rearward

in the bad weather conditions such as raining.

v 23]
e gF

3.23.1 7 &

5
wl .

3.23.1.1 &> ARTF e & Tidn- B/ EL E 0SS WA > T F BT

d BT A S I B e F 0 A AN A N SR 2

FHEP RS AR FEEE - B0 T T ARG 5 R g (s

m
AR o K 2R

3.23.1.2 B R A
S RLTF AL o

Gip 2R REREAF2 PRI i > 7 H WS

3.23.13 prokif flost it A EIH kS A ki PR fRIE o T A
52 AR AR o

32314 % iz rta P GAp L # AR A 8 BB AR o2 i o
A E O R R RERERN 0 A H B R R R RS

3]
BT ARFEYRAIFEET o TR AR T AR -

T
-
Z_ 1§
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3 TEST OBJECTS

3.1 Test object
A pole is used as the test object. The dimension of pole is 300 mm diameter, 1500

mm height (Figure 1). Regarding visibility, pole should be coloured in bright

3232 &% P 4%

32321 #5% P 1%

% > 5 (Pole)i¥ 5 3@% P &> 7 /7 300mm~ & & 1500mm:’ 5 2 ¥

A

Y TEETNY T

colour.

300mm

N B2 AR HEIT)
S ———

1500mm
L
Figure 1: Test object (pole)
4 TEST OBJECT LOCATION 3233 #F% P £ % &

4.1 Pole location origin

Location of poles is defined at pole center.

32331 =¥ R E

S EZ R RS Y S

336




2025 # & ASEAN NCAP #.3 375 TNCAP i~ ¥ % (%

F =K
4.2 Pole location of longitudinal (fore-aft) position 32332 252 e (w—f8) %

First row of poles is located 1.5m from vehicle rear-end position. Second, third| % 1 £ = £ jE4 & §H k8 1.5m> % 2~3 4 £ ipdp s % 5 10m~20m ~30m o
and fourth rows are located 10 m, 20 m, 30 m.

4.3 Pole location of horizontal (left and right) position 3233322 % (Z—%) =%

Center pole located at vehicle’s longitudinal center line. The poles located at 30[® % * & 4% & ¢4 ¥ & > & 30cm = 1 4% > 3 525m 5 it o
cm pitch from the center pole until 5.25 m.

" EEZ2ARHEIT)
Figure 2: Global locations of poles
5 TEST PROCEDURES 3.23.4 R 4%
5.1 Pole visibility 3.234.1 = 5 ¥ AR
5.1.1 Test conditions 3.234.1.1 R i it

The ambient illumination conditions in which testing is conducted comprises light z?J FRBEREEERRRBAL PRS0 T 0B TR LG e
that is evenly distributed from above and is at an intensity between 7,000 lux| B- % #[& A% > A & & 7,000 lux T 10,000 lux 2 @ o

and 10,000 lux, as measured at the center of the exterior surface of the vehicle's
roof.
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5.1.2 Rear headrest position 323412 gz i
In order to imitate full occupied condition, rear headrest position to be set at|fi#t @ fwk BF A Fm > GFHE T H BB A o
highest position.

5.1.3 Actual movement in the test 32413 %P F2LFEHH
In the actual test, the poles are located in one row. Then, vehicle position of|[# " ifsk P » ol 2 =5 A e - 7]¢ - FF EFD o w6 o> 2D

distance from poles can be changed by moving the vehicle forward (Figure 3). | §2 = {5 2 JEH =¥ o

: (ESKEER)
Figure 3: Actual movement of vehicle in the test
5.1.4 Count number of poles 32341435 = & #c ¥
In each row, the number of poles that can be seen is counted. Any part of the pole| ® #& % f & — i % i 2 g TE o BV Lk E o F I 22 T RN
that can be seen is acceptable. Poles to be counted by using inside mirror and| ~ #8 5 o & W2t 58 & p Zﬁﬁ;ﬁ HES S NN ZK% ek ,?\fu%g] kil
advanced rear visualization. 2 @: £ ©
5.1.5 Criteria 3.23.4.1.5 X %ri& p|
5.1.5.1 Proximity Score 3.23.4.1.5.1 ARITHEZT AR F A

If the number of poles counted at 1.5 m rearward position using advanced rear|§ FEAE 1.5m FF > 35 % 15 2 4RLTF ff 04t & 24 ’Jﬁ Flzo = v AR S

visualization is greater than the number of poles counted using inside mirror, the| ¥ ¥ #83iT ¥ 4R+ 4~ #ic (0.5 4 ) o

proximity visibility scores point as indicated in the assessment protocol (0.5
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points).

5.1.5.2 Field of view score 3234152 ARTFFESET AL E &

If the number of poles counted at 10m rearward position using advanced rear

B BEAL 10m P > F % (5 ARTT IS kg P2 SRR L B N ARALR §

Pl T — SAREF T

AP A (GRA 10 A>)

visualization is greater than the number of poles counted using inside mirror, the

field of view expansion gets the point (full points: 0.5 points).

If the poles seen over 3.0 m, 0.5 points is given. 1)
If the poles seen below 3.0 m, but field of view expanded by advanced rear|(2)

visualization, 0.3 points is given.

If the field of view is not expanded by advanced rear visualization, no point is|(3)

given.

Ak B

5 30mz thens gy o

0.5 & o

*
%’”fﬁ“n‘ 5 03 I?J’hq BB 3.0m 2 P g o T fs 3 ARTF RS K A2 AR
L g

5.1.5.3 Long distance visibility 3.23.4.1.5.3 :HEEH T AR EF A

If the poles using advanced rear visualization can be seen clearly compared to| % JE3E 20m & 30m PF > & % {5 = ARPF gf vt & g B2 2 4R BB

using inside mirror, long distance visibility (20 m or 30 m) gets the points based

Q'\ I

Pl 3 B R ZR'H_/V\& (BA 1054 )0

on the field of view for surrounding lanes (full points: 0.5 points).

If the poles are seen over 5.25 m on each side, 0.5 points is given. ) F7FLARKe = 525m2 ten 4% > B 054 -
If the poles are seen over 3.5 m on each side, 0.4 points is given. Q) 7 FALARKw>F 35m2 hehz{s > & 04 4 o

If the poles are seen over 1.75 m on each side, 0.3 points is given. B) 7 FALARKw>E 1.75m2 *ten 4k > %03 4 -
If the poles are seen below 1.75 m on each side, 0 point is given. 4) F ¥ —g A e i=d 1.75Sm2 p a2 4% 5 504 o
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5.2 Night adaptation

activated according to the criteria defined in paragraph 5.2.3 in this protocol.

5.2.1 Test conditions

The ambient light condition is set above [15 lux].

5.2.2 Test methods

Image luminance measurement of pole surface located at 10 m in the mirror and
camera view using luminance colour meter that can measure focused point
luminance. Rear seat headrest shall be set at lower position in order to avoid the
obstruction for mirror view of poles. If the system has image quality adjust
function (contrast, brightness etc.), camera image can be adjusted to fine view

as much as the function allows.

5.2.3 Criteria

If the measurement results of the luminance of pole located at 10 m by camera
view is 15 cd/m? larger than the results by mirror view, 0.5 points is given. Or,
if the camera system satisfies UN R-46 Class I specification of image quality,
0.5 points is given.

Note: Human contrast perception threshold in dark environment is 5 cd/m

Regarding clear difference of night adaptation, the difference is to be checked

If the system has night adaptation function, the function is to be tested. The poles

should be visibly better than by using inside mirror when the function is

3.23.42 % g ¥ a

oA REFRF R OGH LT EREK BAGHEE 2 AT AR
Fetpdor @ pARAR A H (R % R 3.234.23 fﬂgl FH ) o

3.23.4.2.1 :B5ki% i

PR RAEEERXTE > 151ux e

3.23.4.2.2 F& > 3N

e VRl R EER R 9F 4R A 2 (Luminance colour meter) » 4 W] p| & {6
SAABEEFEDIR TGP NS 10 St 2R EAahE G R o {8
CEEPL R BT M EBE A R R K AT M BRI T (3
WRCRBREZR ) EEI G T iR R $mgaaﬁi]4;;ga,§f; B i 4R A 2
B,

3.23.4.2.3 X $rE &

FAEERHE B 10 = % aaBli@fE %R o v 35 E S AR LRI F oh i
3 415 cd/m® b o EJ/‘ 0.5 » o &k » FHEHAP L AP LD im
X iRl AE2 23 MAERT LR X KRT2 SRS R AP B R
A 05 A o

2)(3t & VSTD 232 i£< 7.1 % i< 8)
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over three times.
The test shall be done either by MIROS measurement, OEM in-house
measurement with witness by MIROS or OEM test report submission.

5.3 Glare adaptation

If the system has glare adaptation function, the function is to be tested. The poles
should be visible better than by using inside mirror when the function is
activated.

5.3.1 Test Condition

The test vehicle shall be hit by a (simulated sun) light of 40k lux at camera surface
from behind or equivalent condition of hit by natural sunlight from behind the
vehicle.

5.3.2 Test method

Image luminance measurement of the brightest point of sunlight and other six
points on the mirror and monitor using luminance colour meter that can measure
focused point luminance. Six points shall be selected at the location from the
10% and 40% of the mirror or monitor surface edges for longitudinal and

horizontal direction shown in Figure 4.

eqe»,,\_H_;L é_g mF’“ﬁ:_q\SCd/rn ’ ;1 [ 1%?@’%
73 5 b s e

2
T ee ©

PiEk sd RIS HE R RN B ek H R AR

3.23.4.3 Pk if B # A
%,Zﬁ ,f‘fu”ﬁ E’&Jclﬁ)ﬁt%ﬂ A ’14 At r‘ﬁ; q-Fé‘%E F’H}C—I‘Mﬂ it Ib—ﬁ f_‘ng—LWﬁt? ’fﬁa'l“i
et gt B p ARG R T E

3.23.43.1 sk iz 2

it % 40klux ok (g k) i > R %D il d e > M H @

RELP AR R B imiE S B IR o

3.23.4.3.2 5% > 5"

oA

® R B LR R Bk R BRI E (S 2 AR

o sl g

PR E AU oghd e AR o TESD6 BRI ¥ FE R A
BB RT 2 F R 0% 40% 5% 0 4oB) 4 41T o

B
EL
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on 10w GESAREEIR)
o © o} ™
|
o o o )
Figure 4: Measurement points location of mirror or monitor surface
If the point defined above included in the brightest area, the point shall be| & F i € &K PBLEFE L E RELE > PIREHITY 7 L5 LB R B2 5
selected from another area closeby not affected by brightest area. If the system| 03 i %38 ¥ - 8o 2 k07 UAF TG ET (H'E-2REE ) %
has image quality adjust function (contrast, brightness etc.), camera image can| ®#% & & ¥ & 23 I ﬁm’w o gt 6 EZ‘,L)E%/»\ P KRGS ERB S ¢ T
be adjusted to fine view as much as possible. Six points shall be widely selected| * & £ fof % 3 B~ > T 3 ' R RS
from around average luminance and the darkest area in the mirror or camera
image excluding the brightest area.
5.3.3 Criteria 3.23.4.3.3 2| #7{R %
Luminance ratio = l..[f'v'_"_"_‘_)""‘{"”"'” f'f""."""f"."'"m _ L AR R
Average of 6 points in the image 2R =
Fw ¢ 68Tia
If the luminance ratio of camera view is over 50% smaller than the ratio of mirror| & #FF F % R BV M {E 3 ARG R BV 5] 50% 2 F > Rl 0.5 4 o 85
view, 0.5 points is given. Or, if the camera system satisfies UN R-46 Class 1| #&: 4% & S22 & & §5% >R A %2 23 BRI LY X X022 1R
specification of image quality, 0.5 points is given. The test shall be done either| £Le7R fAp B SR> > 571 0.5 & o S 2% id Rl EEipl d @ f5 % o
by MIROS measurement, OEM in-house measurement with witness by MIROS| # 2 3¢ & iz -
or OEM test report submission.
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5.4 Weather adaptation
If the system has weather adaptation function, the function is to be tested. The
poles should be clearly visible than using inside mirror when the function is

activated.

5.4.1 Criteria

If the camera located within the rear wiping range or equivalent location that is
not affected by weather conditions such as raining, 0.5 points is given. If there
is a different function for making camera-view to clear, it is acceptable with

demonstration of functions.

32344 = iFig B

RS 1) R o - X

fo =482 AR AR

BAREOTE MR R T Y

3.23.4.4.1 | lféﬁ;ﬂrzg

B %A BP'T ’ f:‘q“_ﬁ At fi%

i 0 BI%ES 0.5 N ;7& ;::1 @ r ﬂg%ﬁ ;f)x,
N

ANNEX A
UN R46 (Indirect vision, mirror or camera monitor systems)

Ground level

-

n

Driver's ocular points

6)m

Class I (Inside mirror) field of view

4 3 4v UNR46> rzz* Fim‘ﬁ i %1

izl AR S % 3|

3 0m

.
st
80m

B = I8 AR R R = i dp 4RI R 2

YT
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Class II (Outside mirror) field of view
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New regulation for reversing motion (Rear indirect vision, rear view camera)

EGESKHET)
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Figure 1: Test object (pole)
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¢ RVT fiekd of view

EWEY iy EWERY

L 0
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Bl2: 573 i ¥
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Figure 3: Actual movement of vehicle in the test
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Class I (Inside mirror) field of view

(F1He ipl 25 2 23
#)

2025 5~ ASEAN NCAP#.% 7 TNCAPiE = & % (% 2 %)
T 10% 3.23.4.3.2

- - . . 10% 4% 0% 10%

O O O 10% | : ) |
o \ T 10%
i © © o1+ "
O O O ] 10% 40%
40%
Miror or monitor shape O O O 10%

Figure 4: Measurement points location of mirror or monitor surface
BT 2R
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Driver's ocular points ESBEGMaE
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4 ASSESSMENT OF ADVANCED REAR VISUALIZATION (ARV)

4.2 Functional Definitions

4.2.1 General definition

A system designed to provide enhanced live rear view, which displays the view
images created from the rearward camera. When the system is in the built-in
monitor combined with the traditional inside rear-view mirror, it is switchable
from the traditional rear-view mirror to the rear-view image from the camera,

or vice versa, by the driver’s single action.

4.2.2 Additional features

4.2.2.1 Night adaptation

An image processing of night exposure adjustment to increase rearward
visibility.

4.2.2.2 Glare adaptation
An image processing of image glare by sunlight from the rear side to increase
rearward visibility.

4.2.2.3 Weather adaptation

Wiping function or other function for making camera view clear or camera
location inside the rear wiping range for increasing visibility of rearward in bad
weather condition such as rain.
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4.3 Requirements for Advanced Rear Visualization
4.3.1 ASEAN NCAP assesses compliance based on the “Functional Definitions”
as described in Section 4.2.

4.4 Scoring

4.4.1 Vehicles whose ARV systems meet the requirements as defined in Section
4.3 will be eligible for a maximum score of 3 points. Refer to the ASEAN NCAP
Fitment Rating System Version 2.0.

4.4.2 Scoring policy

Scoring is based on the visibility of rearward objects (motorcycle riders) based
on proximity (just behind the vehicle) and field of view expansion. The clear
visibility of the provided camera images is used as a criterion to evaluate the
visibility of objects behind the vehicle over long distances. Night visibility is
also an important factor in situation awareness. Thus, it is defined as a
multiplicative factor. Additional features such as glare and rain-weather
adaptation are defined as additional points.

4.4.3 Proximity visibility
If the number of poles at the proximity line (1.5 m) in the camera image is larger
than the inside mirror, 0.5 points will be given.

4.4.4 Field of view expansion
« If the number of poles at 10.0 m in the camera image is larger than the inside
mirror, 0.5~0.0 points will be given.
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« If the numbers of poles counted at a 10m rearward position by using rear view
technology are larger than the numbers of poles counted by using an inside
mirror, the field of view expansion gets the points (full points: 0.5 points).

« If the poles are seen over 3.0 m, a 0.5 point will be given.

« If the poles are seen below 3.0 m, but the field of view is expanded by rear
view technology, 0.3 points will be given.

« If the field of view is not expanded by rear-view technology, no points will be
given.

4.4.5 Long distance visibility

« If the image of poles at 20.0 m and 30.0 m in the camera image is clearer than
the inside mirror, 0.5~0.0 points will be given, respectively.

- If the poles are seen over 5.25 m on each side, 0.5 points will be given.

- If the poles are seen over 3.50 m on each side, 0.4 points will be given.

- If the poles are seen over 1.75 m on each side, 0.3 points will be given.

« If the poles are seen below 1.75 m on each side, no points will be given.
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4.4.6 Night visibility

If the system has a night adaptation function that meets the criteria defined in
paragraph 5.2.3 of the ARV test protocol of Version 2.0, the night visibility
index shall be 1.0. If the system does not have this function, the index will be
0.5.

4.4.7 Environmental condition visibility
« If the system has a glare adaptation function that meets the criteria defined in
paragraph 5.3.3 of the ARV test protocol Version 2.0, a 0.5 point will be given.
- If the system has weather adaptation functions that satisfy the criteria defined
in paragraph 5.4.1 of the ARV test protocol Version 2.0, a 0.5 point will be
given.
The environmental score is the sum of those 2 points.

4.4.8 Total score calculation

ARV total score = (Proximity score + Field of view score + Long distance score)
X Night visibility index + (Environmental score)

Example of full score

Proximity score: 0.5 (1.5 m)

Field of view score: 0.5 (10 m)

Long distance score: 0.5+ 0.5=1 (20,30 m)

Night visibility index: 1.0

Environmental score: 0.5+ 0.5=1.0

ARV total score = (0.5+0.5+1.0) X1.0+1.0=3.0
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(ASEAN NCAP & o+ 3R 2)

4.5 Performance Testing
4.5.1 Performance testing is conducted in order to evaluate the functionality and
performance of the ARV system with regard to the detection of motorcyclists.

4.5.2 The result page will show the detailed specification and test performance,
making it known to the public. Refer to ASEAN NCAP ARV Test Protocol
Version 2.0.
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