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2 DEFINITIONS

Autonomous
(AES) — steering that is applied
the

response to the detection of a likely

Emergency Steering

automatically by vehicle in
collision to steer the vehicle 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,
tyre
indicators, direction indicator lamps,

side marker lamps, pressure

2 DEFINITIONS

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

indicators, direction indicator lamps,

311 iR &

1k
WL

31,14 o & 2% &£ # 5 ¢ 85 %
]

(Autonomous Emergency Steering,

T R Ap R e R RS

W > PR L AR RS o

1k
WL

30115 % & @& » o 25 %
1

(Emergency Steering Support, ESS) :

B R RIR T A ARERT

%4 »@“94 R LT

AR AT ELRREFEF S -

3.11.1.6 # % % A& (Vehicle width): # #s

B ER G ¢ AEISARE ~ R R
FEARRGPIEE D e E R E

R P S SIS ORI ) 151
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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

B A s 'ﬂf_ﬁ‘ )P R B D 2
[ ERE S B RE AT AR
4 piLfE 2 {8 o

3.01.1.8 2 4tp 7o sl 1 % B w7
B it 3 A pEashd y Ape
FERYES T AR TN

o

L N e el &

3.01.1.9 2 $His B sl 4 B e R

Vehicle under test (VUT) — means the
tested this

protocol with a pre-crash collision

vehicle according to

avoidance system on board.

mitigation or avoidance system on

A 5 v A kBB 3

" i

= »

RS AR R E -

FARRZ B -

3.11.1.10 % % # §m(Vehicle under test,

VUT) @ thdq fie th 5 5 ALdE 2 50 7 A
AT P RFEFRK2 D

@5 °

2025 & %% Euro NCAP L% 2019 # %% Euro NCAP 3% 1237 TNCAP i< ¥ % (% = 'K) ¥ & TNCAP % = %‘F»*&Ti
position lamps, flexible mud-guards| position lamps, flexible mud-guards| = 2 # *5 %5 B (side-wall) & R 21 3% = 2 §5 55 25 B (side-wall) & R 1 3%
and the deflected part of the tyre side-| and the deflected part of the tyre side-| 4 ° A
walls immediately above the point of| walls immediately above the point of]
contact with the ground. contact with the ground.

Car-to-Pedestrian — a collision between 3172 HFEFAFHpEREBEE

3.11.1.14 = %% & §m(Vehicle under test,

VUT) - “#ﬁiﬁo BRI BN TR AL
Rk T iRpLRTEFEK D

¢ﬁ§o
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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.

NCAP Pedestrian
(EPTa) — means the adult pedestrian

Euro Target
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
Articulated

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
in the Bicyclist Target Specification

document version 1.0.

3.11.1.13 P f 78 %4 (EBTa) : i

3.11.1.11 p &= % {7 X (EPTa): %45 2R

#3180 19206-2 : 2018 2 BE & 5% p
L C

3.AL112 p #5237 4 (EPTc) & 4

o5 1SO 19206-2 © 2018 2 BE & 5

PHRS2E A e

dn 4>t 180 19206-4 © 2020 2 B
piTaEEd o

3.11.1.14 p 48 & 251 (EMT): & &%

g %% 1S019206-5 T k2 P

2L o

3.011.1.15 P #&= 4 7 4 (EPTa) : i *

PN SN T AR 220K A2
FAEL A 74 o

3.11.1.16 P {23 {7 A (EPTc) - & *
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(Fritz and Wimmer 2019) which at time
of publication is to be replaced with
ISO 19206-5.

Real
motorcyclist target that can be used in
the Blind-Spot Monitoring Tests of this

protocol, as an alternative to the EMT.

Means

Motorcycle a

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

3.11.1.15 & & # # (Real Motorcycle) :

Gdg ks ¢ T ¥ B

[

Wh BT B Rk PR

VRN Al N SRR

>1 L

=2 2%

B FEL “~

Fmd HEBFRAER

e B

er >80 w2/ PP ¥ E TR

00 ¥ BhEER S 3T 1405 B T

1445 2 % o

3.11.1.16 /Fifw‘fiFE?F'* (Time To Collision,

TTC) : # X %2 R FE% P &% &
—nﬂf;“{f”@’k%—é ﬁ-ffigﬂ‘;#i.ﬁéﬁﬂ

3.11.1.18 s g p* & (Time To Collision,
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and test target 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.

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.
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response to the detection of the vehicle R RIS APRY e
that is about to drift beyond a solid line kB Ad R A FR T TR
marking, the edge of the road or into B2 3o dig 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 #i4% :# E:(Vimpact) DR %P §m|3.11.1.21 FdE i B (Vimpaet) © X Bk 2 15
profiled line around the front or rear| profiled line around the front end of the| 2. & 7 A& & dG{S =B B2 PI3E P | 22 & FF o7 A &2 P 4 = 4 {7 4

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.

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

VUT coincides with the square box
around the EPTa, EPTc and EBT as

shown in the figure below.

(o

zeﬁ@ﬁ;*%ﬁ@m
AR g R R
EPTa ~ EPTc ~ EBTa 2 EMT 4- ]
bl—r{r o

GESARHEIR)

3 11 1 22 Eé%)fﬁ éfﬁ ﬁx“(vrel test) . % %

3%*?%Bﬂmmfﬂﬁ EMT)

ZARHER > FE S ERE

*

(EPTa) ~ P #%52% {7 A (EPTc)/2 % B

A

(7 8 564 (EBT)% Flcnh s

2 FUALIL P ik & > 4T B 977 o

»ja
I:IJ% =

AR EH[ET)
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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 Adult
(CBDA) — a collision between the

vehicle’s door (or an occupant exiting a

Dooring

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 vehicle strikes the

pedestrian at 50% of the vehicle's width

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

ﬁwﬁiﬁéﬁﬁﬁﬁﬁﬁéﬁﬁﬂ

Eiw i B oo

311123 HL#%L#B éi’—‘i ]i (Vreliimnact) . %

B A dE iR % p &£ (EPT -~ EBT &
EMT)srp $:d B > 228 3 N\ 5 m g
FREPIFHZDPEIRARFZ 9

PR -

3.11.2 32 3

30121 & MR fcp (78 51 i i

30122 sy 4 AN B %

5 3 & (Car-to-Bicyclist Dooring

Adult, CBDA) : & F® B (& e & 3k

Ehrz2 )R ind b RS T8

fd

z
Z PRl 8 -

50%

(Car-to-Pedestrian ~ Farside  Adult,

CPFA): 2 miFiEpFr» m > § & 4 {7
LpgRE S FARH B D FAK
B8Rt e HAE A2 50 A AL

BEAzZFR o

BALLS s & 4 gk W R
50%(Car-to-Pedestrian Farside Adult,
CPFA): 2 fmiiept - #2 3 & 4 f7
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o dgmit e TR A2 50 g A
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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.

Car-to-Pedestrian Nearside Child

Obstructed 50% (CPNCO-50) — a

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.

Car-to-Pedestrian Nearside Child
50% (CPNC-50) — a collision in which

31123 i7:h= A ffE F B F%k 25%

(Car-to-Pedestrian  Nearside Adult,
CPNA-25): & 4@ {(FiEpF > 3 % § & 4
7 A g,%wiii&xg,j,\ﬁ /{J‘,?;\ZT
B ’f’iﬁ.!_mﬁﬁ;p/w\i 25)&?@4
AR -

3.11.2.4 iTxh= A g B ids&k 75%

(Car-to-Pedestrian  Nearside Adult,
CPNA-75): # 4 (7 P8+ 4 § & 4
T A Ex‘?vi’{&)‘gfi’\ﬁ /{J‘,?;\ZT
b= éiﬁ;mﬁfﬁpé\‘ 75#?%

REAZER o

3.11.2.5 7= %23 @y mig F 8

Z 50% (Car-to-Pedestrian Near51de

3ALLG6 3T % 4 4 AA B

B
25%(Car-to-Pedestrian Nearside Adult,
CPNA-25): & iﬁf—?g’gfﬁ,—,—;—,’,% 4’5 a4
GRS EE L ELE YRR SN
B BRrm WAR AL 25 g A
RiFAZER -

3ALLT T+ 4 A3 B F &
75%(Car-to-Pedestrian Nearside Adult,
CPNA-75)I_§7 iﬁﬁi@ﬂi”é‘ﬁ% ,ﬁ W
74T AR T AR R F AR
BB gER e TRT AL TS R A
REFAZEBR -

B # &
-Pedestrian Nearside Child,

£3.11.1.8 T = 2 % m &
50%(Car-to
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collision in which a vehicle travels| a vehicle travels forwards towards a| Child, CPNCO-50) : & §&{7:&pF > 50| CPNC): & §m (7i&pF > 30 > 7 23 {7
forwards towards a child pedestrian| child pedestrian crossing its path| » 7 323 7 X p T3 7 R@EPF 2 (8| A p TG RmP 2 83 g 7 4%
crossing its path running from behind| running from behind and obstruction| = ¥ FARH /T ; F ALK D » B dm| HEE FAKE B jmt o R A
and obstruction from the nearside and| from the nearside and the frontal| & & %A | A 2 50 ko FALdE 7 A 20| A 2 50 e AL (7 4 2 5 -
the frontal structure of the vehicle| structure of the vehicle strikes the| 3 °

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

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

adult pedestrian walking in the same

3.11.2.7

3.11.2.6 w34 = A g dg 8 ids 25%
(Car-to-Pedestrian Longitudinal Adult,
CPLA-25): & §m {78 pF > fo a0 & 2 =
LFAEAS R B ALKD A
DRI E AT B R AE(T
Pgfed it dimta TRF A2
25 R € FLAE {7 A 2 B

o

ELIE B & 2 A ol A
50%(Car-to-Pedestrian  Longitudinal
Adult, CPLA-50) : 2 §& {7 £ ¥ 5 o 0
Sl d A AR R AR

3.11.1.10

3.11.1.9 # = & X i F B 3Rk
25%(Car-to-Pedestrian ~ Longitudinal
Adult, CPLA-25) : & §&{7:£pF > o
T2 AEAFAFEA G e WAL
B R E BT D R
AR g T A ml G T A
BA 225 fef BLAE T A 2B

o

TR AR B E%
50%(Car-to-Pedestrian ~ Longitudinal
Adult, CPLA-50) : & §& {7 £ pF > o
2R AFAEE S e E AN
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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
vehicle turns towards an adult

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

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.

3.11.2.8 # % & A m K

B BRI R RAT AL 50 A A
Bz fFry o

B #F

50%(Car-to-Pedestrian Turning Adult,

CPTA-50) : # fmi 4 % 482 2 B o
o g A A (A A BT AR BT

(2 fp a5 % = %Mﬁmﬁ

A 2l SN }fp};) 757{17?1,3

imﬁ'ﬁ;ﬂ’w\‘ 50 e FLFE 7 4
pE=

Z_ '

g;,\;

3.11.29 5@ 2 2 /@23 BHARFH

2% 50%(Car-to-Pedestrian Reverse

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

BimiEd FpFS3 3 A AN
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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
Obstructed 50% (CBNAO-50) — a

collision in which a vehicle travels

3.11.2.10 5] & = A /v2§ # b g 5

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.

2 B  (Car-to-Pedestrian  Reverse

Adult/Child stationary, CPRA/Cs) : #

R R R

‘:J\'&E ;L»E]'T
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S 2
3 r yﬁ: °

3.11.2.11 7= p 78 51 i 8
%  50%(Car-to-Bicyclist Nearside
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A
Nearside Adult Obstructed, CBNAO-

BALLLL iFehf (7 8 56 L gidh 8
#  50%(Car-to-Bicyclist Nearside
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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
would strike the cyclist at 25% of the

vehicle’s width when no braking action

is applied or an evasive steering action

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

wrﬁﬁﬁﬁﬁfﬁiééﬁéﬁi

ﬁﬁ‘“*’]’-?— #"19’555%\9{

EAKD ’i”ri@_mﬁ’ﬂ}:ﬂ&\i 50

Fe b R p 78 BEL 2 o

3.11.2.13 sgxbp (78 261 pide (7538

2 50%(Car-to-Bicyclist Farside Adult,

CBFA-50): # 4w (73t %2 § § (7

BEL PR T ARE BT A

lTél ’ éiﬁ;’;“_m%&ﬂl}
AP L2 F8 o

50 k.

3.11.2.14 #h=4 p 78 552 g R 8 3
% 25%(Car-to-Bicyclist Longitudinal| 2%

Adult, CBLA-25) : ﬁgﬁ,ﬁﬁ B
REN: N E-R BN Sl IE
FECH Ao S g I E G AET S
BRAE RS $ T D IR G
TRAT AL 25 Ab A 78 5L
2B e

BALLI2 w54 f 7.8 5L i 432

25%(Car-to-Bicyclist Longitudinal
Adult, CBLA-25) : & §m{7:&8pF 5
G2 p FREALEERS i '%‘
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1s 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
towards a bicyclist

vehicle turns

crossing its path, cycling in the
opposite direction across a junction and
the frontal structure of the vehicle
strikes the cyclist 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

1s 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.

31215 % sy (7 8 561 FLdL i

% 50%(Car-to-Bicyclist Longitudinal
Adult, CBLA-50) : & §m{7:&pF 5 o
w2 FEHLER S e E
FED > Bgmr e RARP A2 50
¢rifip FAEHL2ZFH -

3.11.2.16 % p 78 562 pifs 53

2 (Car-to-Bicyclist Turning Adult,
CBTA-50) : # fmiE % 5 482 < v
o3 praslygipr > obinsg
ARHP T, FALKD P mT e TR
FA2 50 g pifEp S 2 B

]
o

o

3.11.2.17 8 551 4% 0L pide {750 38 5%

(Car-to-Motorcyclist Rear Stationary,
CMRs): # §mi s (784 o 2 4 b

travels forwards towards a motorcyclist

BALLI3 %8 78 5L gidh ok 8

% 50%(Car-to-Bicyclist Longitudinal
Adult, CBLA-50) : & §m {7805 5
w2 p AR e miEE
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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 (CMFtp) — 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.

i% 37 TNCAP i % ,&(

z WdsEd > H B R W N

a2 (532 8

3.11.2.18 {8 S 1 & pif (5 ¢ %

(Car-to-Motorcyclist Rear Braking,

CMRb): 5 = & dm A a0 (7.5 3237 1Y

PR R AR A SR R

Al H DRz S i d 2
24 = L,]»ﬂibgt °

3.11.2.19 #5488 561 mide -8 E%

(Car-to-Motorcyclist Front  Turn

Across Path, CMFtap) : & imi 4 7 A%

o g U RGE R 2 {9

N 8 g R T F A

A RN LEY

3.11.2.20 $t5 k& 8 51 i 5

23 % (Car-to-Motorcyclist Oncoming

CMoncoming) : & §GmaL R & 3p » &

B~ HRITEGE PR PARF D e (B

p) TR B TR T2 AR
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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

same direction in the adjacent lane.

i

3.11.221 B4z @ %8 1w i

B ( Car-to-Motorcvclist Overtaking,

CMovertakmg) B i U 4

B~ BRiT A GE b wwk

fg’
i ¢ TR
P Bl FRBEEZBERES -

3 REFERENCE SYSTEM

3.1 Convention

3.1.1 For VUT, EPT, EBT and EMT use
the convention specified in ISO 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

centreline of the VUT for dynamic data

the most forward point on

measurements as shown in Figure 3-1.

3.1.2 Viewed from the origin, roll, pitch
and yaw rotate clockwise around the x,

y and z axes respectively. Longitudinal

refers to the component of the

3 REFERENCE SYSTEM

3.1 Convention

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 vehicle, the y-axis
towards the left and the z-axis upwards
(right hand system), with the origin at

the

centreline of the VUT for dynamic data

the most forward point on

measurements as shown in Figure 1.

3.1.2 Viewed from the origin, roll, pitch
and yaw rotate clockwise around the x,

y and z axes respectively. Longitudinal

refers to the component of the

3113 %4 ki

L

3.11.3.1 @ B
311311 %24~ P A P %

SRS B
* ISO 8855 : 1991 2 i Bt 76 &
BRI R - g p] Y X%ém
P2 Eew B dr] 2 for e

5
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REES P e b
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fho B 505 F X iRl £ 5 55~

EE
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31211 £ 5% 4m P4 1A B
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23 e 7 8 4 Hedhp) B o ot id B ¢
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measurement along the x-axis, lateral| measurement along the x-axis, lateral| # % ir% Y $heiup| € =
the component along the y-axis and| the component along the y-axis and| R|H&_r ¥ Z gheraipl € = 54 o Al A ¥ Z $hetpl £ 5 3% o
vertical the component along the z-| vertical the component along the z-

axis. axis.

3.1.3 This reference system should be|3.1.3 This reference system should be|(FI} & + & & > & 7 53:%) (Rp &+ 82 MEET B
used for both left-hand drive (LHD)| used for both left (LHD) and right hand
and right-hand drive (RHD) vehicles| drive (RHD) vehicles tested.

tested.
3.1.4 The nearside is swapped as per|3.1.4 The nearside is swapped as per|(FRIP} & + & & > B & 7 338 3.11.2.1.3 B 1 4% = K (LHD)# 4m2
LHD and RHD vehicles. Figure 3-1| LHD and RHD vehicles. Figure 1 TR LR R o

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.

H2AHET) (FH2AEET)

N4

NEAR SID /‘ 2
‘ Rl 0 ﬁ 3 |
\% v FAR SIDE L

Longitudinal (x) Lateral (y) Longitudinal {x) Lateral (y)

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

3.2 VUT longitudinal path error

3.2.1 For CMFy, 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)

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.

VUT speed EMT speed XU, desived Xent
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 km/h 45 km/h -1639 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

notation

3132 X% jmis B &

31321 g s 48 8 B 1w 5

2 (CMFtap) > < B & §R4w 5 &
(longitudinal path error)z. % & 5 % &
BT P EWESL D2 B

PFoX B d e S IpH g g

B2 ZiE o

X S D R A B =Xvur B -

XVUT%’ % (@XemT)
B Y AR TR AR L

}%'é}—rim"'r &IE’/LL/\%E’

W iR

GIEZNEER)
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3.3 VUT Lateral Path Error

3.3.1 The lateral offset (Yvur-eror) 18
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-

Yellow referencepoint centered between axels

———

Figure 3-2 : Lateral path error
3.4 Profiles for impact speed
determination

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

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

Figure 2 : Lateral path error
3.3 Profiles for impact speed
determination

3.3.1 A virtual profiled line is defined
around the front end of the VUT. This
line is defined by straight line segments

that

equally distributed over the vehicle

connecting seven points are

3.11.3.3 Bl s £
3.11.33.0 #l% A # (Yvuremod 2 %
LRk fET Y oo H i R
B AR E T (7R B PE AT ] Rl
FEHIEA E 0 Ao Bl 3 7T o

7
~
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S0mm o Fd e L2 S 5T
Mg BEgr P R At A S
Xy BHREhEd & jpEF i o

3.11.2.2 % h# &

3.11.2.2.1 ] w» ¥ # & (lateral Path
Error)2. T & % L B d f@w > ¢ o o
Hepmd a2 B MEEET AR EF
AR TR e FEHEIE L B 0 4o Bl YT

7‘]’, o

Ble BHE =Yvuri¥F i
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30123 idg i A& 2 {57 &
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the vehicle width minus 50mm on each
side. The theoretical x,y coordinates are
provided by the OEMs and verified by

width minus 50mm on each side. The
theoretical x,y coordinates are provided
by the OEMs and verified by the test

¥R TNCAP % =

the test laboratory. laboratory.
A — e L2 —
50mm 50 mm 50 mm e - 20mm S0mm i } Al (E%%}EE\A/—R) (é%%*g\‘ﬂ—\‘)
‘Vehicle width Vehicle width Vehicle Width,

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 A % Bl 7" 7 m & L [3.11.23.2 P {7 4 % B 7 &7 m#E L
defined which is used to determine the| defined which is used to determine the| = 2} * K P|E g & o S | > )0 % RPIEAFER - S BELT
impact speed. The dimensions of this| impact speed. The dimensions of this| = )2 % <t 4] 5 #77F > 54 B & = A2 % <t 4o Bl 4 #777 o ¥30 5 A%
virtual box are shown in Figure 3-4| virtual box are shown in Figure 4| * B &L= % M 2 A B P @& p| 5 0 EPT end 4 8L 8 30 @ G (i
below, with reference points on the hip| below. For crossing scenarios, the| # & * 75 2 € 2 8 o i 2| B LA B 7Y SRFTHFRHL > )0
and a virtual point where the centreline| reference point of the EPT is the HIP| 3.11.7.2 ¢ 2 FR B P 22 4F T 05| m#gh o

of the dummy crosses the virtual box.| point and for the longitudinal scenario| 3 *T#¢* 1% 8 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.

1s used in that scenario.
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e I FE2AEET) FoKEET)
8" -
240 mm .-‘ ‘ L 360 mm 315 mm =+ = 396 mm 24°mm—>—~—L— 360mm  315mm +\—J—‘+ 396 mm
EPTa EPTc EPTa EPTc
Figure 3-4 : Virtual box dimensions | Figure4 : Virtual box dimensions
around EPTa and EPTc around EPTa and EPTc
3.4.3 Around the EBT a virtual box is|3.3.3 Around the EBT a virtual box is{3.11.3.43 P& p 78 251 & F 47 (3.11.233 P& p 78 51 % Fl7 &7

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 The

descriptions in 7.3 illustrate which of]

rear  wheel. scenario
the reference points is used in that

scenario.

1900 mm
1040 mm 860 mm —‘
‘—- —

£ £
- Ve
§L i
L 400 mm
Figure 3-5 :  Virtual box dimensions

around EBT

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)

below. For crossing scenarios,

(dashed line in Figure 5) and for the

longitudinal scenario the most rearward

point on the rear wheel is used.

& 500 e A00

1040 860

1900

Virtual box dimensions
around EBT

Figure 5 :
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3.4.4 Around the EMT a virtual box is
defined which is used to determine the
impact speed. The dimensions of this
virtual box are shown in Figure 3-6
below with reference points on the side
mid position, most forward point on the
front wheel and most rearward point on

wheel.  The

descriptions in 7.4 illustrate which of]

the rear scenario

the reference points is used in that

scenario.

2025 mm

- -

1012.5 mm ‘
- -

615 mm 570 mm

EMT Impact points:

Front wheel

Front left outer edge
Left Side

Rear wheel

Front right outer edge

Mgl ks

Figure 3-6 : Virtual box dimensions

around EMT and impact points

3.11.344 %

ENN S L A I

BREIED > ¥ X TR ER o

AL S C 4B T S B

Bl BEE T T

o1 R Sk (s xE b ix 2 3.11.74

Ay ut o el Y e S s W s
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4 MEASURING EQUIPMENT 4 MEASURING EQUIPMENT 3.11.4 & plpe & 3.11.3 & Blpe
4.1.1 Sample and record all inertial/GPS|4.1.1 Sample and record all dynamic|3.11.4.1 #7% {f {4 (inertial)/GPS #cdy 2 3.11.3.1 #73 # fi ficdhp 2 #5 % 2 7o 4%
data at a frequency of at least 100Hz.| data at a frequency of at least 100Hz.| $%#k % e 454F 5 7 7 1432 100Hz - ¢ | #7 5 7 7 143 100Hz- & * £ &~ > 3%
Synchronise the VRU target data with| Synchronise using the DGPS time| * £ A 2 3 % = % S pF B 25| 2= % 3L pF B & 3¢ (DGPS time
that of the VUT using the DGPS time| stamp the EPT and EBT data with that| (DGPS time stamp)#-p % 33 $* 3¢ §&| stamp)#-p £ {7 A 2 p &g (7 8 5

stamp. of the VUT. R E IR R R o | LERE R D Rl F Y
4.1.2 Where assessment by video 311411 % 5B GE 725 2
footage is permitted (CBDA only), T (WU CBDA) > RIBC R B fF
footage must be recorded in high 17 R &R (1080p & { B » ¥ HFF <
definition [ 1080p or above and >50Hz]. 35 4 50Hz) °
4.2 Measurements and Variables 4.2 Measurements and Variables 3.11.4.2 & ipl¥s % #c 3.11.3.2 #ipl2 S #c
4.2.1 Time T 4.2.1 Time T 3.11.42.1pFFF T 30132 1pFFF T
oTy, time of test start. To=  To oTequals TTC = 4s To (1) To o :#% B 4opF To (1) EMFES FH2Z B4 Ty
TTC 4s except for : oo ToX »pide P B
* CMRb : Tois 1 s. before fF=4s > T “,J% ok
TEMT deceleration_start (A)XCMRD : To &
= Scenarios involving TEMT deceleration_start 3
steering - Tois 1 s. before 14 o
Tsteer (B)# 2 & 5 ¢
= CPFA, CPNA, CPNCO, Toz Toteer® 145 ©
CPTA CPRA/CPRC : For (C)CPFA ~ CPNA -~
the EPT, Ty starts when the CPNCO ~ CPTA ~
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EPT enters the steady state
distance (0.5s after EPT
acceleration phase). For
VUT, To=TTC 4s

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

oTars, time where AEB Taes
activates

oTrcw, time where FCW Trcw

oT sgB, time where AEB
activates

oTrcw, time where FCW

TaeB

Trcw

CPRA/CPRC :
HEHEEFA T
EN o R
A RS L B
BLpE(rp 7 A
ME ARG G
0.54)) °
WX %D §%
To=TTC 44/ -

(D)CBFA -~

CBNA ~ CBNAO :
Hofep 785
1 > Tosx P #n
8Pl 4R
Tk BEE R (T
Pip 78 phd
MBI RS T
0.5)) - H= %
B 4% > To=TTC4

i/’/[{[i: o
) B‘f EADH e AL Taps
195 P g
(3) @;;fi?ﬁ%’,fﬁ B Teew

P L
(3) e FiJg TR 3;‘ % “fLﬁ% w

TaeB

Trcw
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activates activates P R L 2= el 13
®Timpact, time where VUT  Timpact | ®Timpact, time where VUT Timpagt (4) < 2 & $HALIE P 1% Tiopac (4) 2D IFAILP R X Timpad
impacts the target impacts EPT or EBT 2 p L MpHpFEL 2 pE
oTgeer, time where VUT  Tsicer (5) XHEIIJEN RN Teur - 1
enters in curve segment Bz pr A EL
®TEMT deceleration start  , time  TEwmT d (6) CMRb{i 5 ¥ % TEMT deceleratiof start
where EMT starts  cceleratio P pEsa sl
decelerating in  CMRb & sar B e ik 2 P (O
scenario (deceleration to be A 1.045 P i PR
reached in [1.0] seconds) i#)
®Tdoor operation, time  where  Tdoor o (7) RE&EHWERAED T operation
VUT driver door opening peration MR o T2
interface is operated PR
®Topen, time when the door Topen 8) FEcd M2 FFRE  Toen
opens.
4.2.2 Time (LSS-related 3.11.4.2.2p% % (4p B LSS
tests) )
oTo, time where To (1) EMFE2FFIZ T,
manoeuvre starts with 2s pF
straight path (2) LDW i sefads PFRY Tipw
eTipw, time where LDW Tipw (3) XD §wiE ~ b A
activates B2 Toteer
oTcer, time where VUT  Tsteer 4) XD pAEER
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enters in curve segment
®Tcrossing, time where VUT
crosses the line or road

edge

4.2.3 Position of the VUT

during the entire test

4.2 .4 Position of the EMT

during the entire test

4.2.5 Position of the target
during the entire test
ofor crossing scenarios

efor longitudinal scenarios

4.2.6 Speed of the VUT
during the entire test
®Vimpact, speed when VUT
impacts the target

®Viel impact, relative speed
when VUT impacts the

Tcrossing

Xvur,

Yvur

XEMT,

YEMT

Ytarget

Xtarget

Vvur

Vimpact

Vrelﬁimpac

t

4.2.2 Position of the VUT

during the entire test

4.2.3 Position of the EPT or
EBT during the entire test

ofor crossing scenarios

efor longitudinal scenarios

4.2.4 Speed of the VUT during
the entire test

®Vimpact, speed when VUT
impacts EPT or EBT

Xvut

Yvur

YEepT/
YEBT
XEep1/

XEBT

Vvur

Vimpa t

g\ SE ﬁ—)/évl% ‘Li —7» Bi: FE'I& Tcrossing
3114233 % &4 £ Xyur
ol R ] Yvur
3.11.42 4385 %8427 P XEMT
Tl 2 =B YEwmt
31142585 G427 P
Jfﬂ'i 7 ,vv 23
(1) ’9 éf\ﬁ‘ﬁi Ytarget
(2) l‘-;d‘\‘?' 'ﬁ‘ﬁt Xtarget
3.11.4.2.63%% 442" £  Vyur
% b fm2 i B
(1) E_‘L;}iﬁi fi = 5@ Vimpact

AL P R i

S
(2) = .%—é—t' %Eﬂ#ﬁ.g Jf%;‘ Vreliimnact

311322385 E4E" L% 8

r R ]

3113233757 p L7

r PR FEEL2 R
(1) 7445

@) o i

3.11.3.2.43% % E48" L% 8

w2 iR
FLig ik R
FEPIREA
2 5L pEeniE

Xvut

Yvur

YEert/
YEBT
XEep1/

XEBT

Vvur

Vimpa
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target P2 4p $tid &
4.2.7 Speed of the target Viarge 4.2.5 Speed of the EPT or EBT ~ Vepr [ 3.11.4.2.7 3#5%E42% B Viarget 3.11.32.5:#5% @AY P  Veer
during the entire test during the entire test Vepr| fR2 i & AR PR FESL 2 R Vesr
4.2.8 Yaw velocity of the Wyyr 4.2.6 Yaw velocity of the VUT  Wyyr] 3.11.4.2.8 385 EA27 £ Wyyr 3.11.3.2.63 5 :E4" X% 2 Yyut
VUT during the entire test during the entire test P w2 AR R EER
4.2.9 Yaw velocity of the Wgmr 3.11.4.29 ;#5427 Went
EMT during the entire test PRt sl 2 s
iR
4.2.10 Yaw angle of the Wgmr 3.11.4.2.10 ;¥ 5% iE 4% ¥ Yemr
EMT during the entire test PRt sl 2 s
U3
4.2.11 Longitudinal Avur 4.2.7 Longitudinal acceleration Avur| 3.11.4.2.11 ;85 E 4% ¢ Avur 3.11.3.2. 73 5% 42" X %8 Avur
acceleration of the VUT of the VUT during the entire RGP R R A R JR2 B de ik R
during the entire test test
4.2. 12 LOIlgltudlIlal Atarget 3 . 1 1 -4-2- 12 /EIJ gé 3@ ﬁi ‘:; Atarget
acceleration of the test B AR2 S e i R
target during the entire test
42.13  Steering wheel Qvur 4.2.8 Steering wheel velocity ~ Qyur| 3.11.4.2.13 3#5% E 4% ¢ Qvur 31132838 % B/ L% 8 Quur
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velocity of the VUT during

the entire test

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 :
oVUT and target speed to 0.1km/h;

eVUT and lateral and

longitudinal position to 0.03m;

target

o¢VUT heading angle to 0.1°;

oVUT and target yaw rate to 0.1°/s;

of the VUT during the entire

test

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;

h%¢'¢ﬁ57”’ ﬁx?

3.11.4.3 £ Bl & # A&
3.01.43.1 %% 8 w5 P {535 Fif i i

B2 o R

3.11.3.3 £ iplpe & 4 &

311331 %%k d 4w~ P HR{7 A M2 P

thep 78 52 fpe & fcdy 2RI & 3R

* ﬁ (i * p Fa:E-T 5 (self-propelling
platforms)) /& fie % #cyyp £ B & 3 B e
B R edlcdy  HHER
B B fdhoT ol

(1) %5%2%4m2 p A 0.1km/h

(2) XekBgmE PR Blw 2 G
£ 0.03m

Dl -}

(3) £% % dwind & 1 0.1°

(4) ZmI g2 P AERHEE R

FRed % MR by B
BREEHE o™

(1) %52 fmiE & :0.1km/h

Q PHEAE2PHp LG

A&+ 0.0lkm/h

(B) =%k fm2 Pl 2 4w 2 F
0.03m

4 PHREAZPHRpEFIEHFLIH

#3 e =% 1 0.03m

(5) ZS&DimEHALER 10.1%s
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oEMT yaw angle to 0.1°;

oVUT and

acceleration to 0.1m/s?;

target  longitudinal

oVUT steering wheel velocity to 1.0
°/s.

4.3.2 TO determlne Xtarget at TFCW, Topen

and Tdoor operation in CBDA scenario for

assessment, use of video recording
(including reference markings for
Xiarget) 18 permitted.

4.4 Data Filtering

4.4.1 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

oVUT longitudinal acceleration to
0.1m/s?;

oVUT steering wheel velocity to 1.0
°/s.

4.4 Data Filtering
4.4.1 Filter the measured data as
follows :

4.4.1.1 Position and speed are not

filtered and are used in their raw state.

0.1°/s

(5) Pipostd i 0.1°

(6) X% §H2 P R4 e R
0.1m/s?

(7) £5%2 4> »EHEE 0 1.0%s

31143248 PRy 78 51 pidy

311441 kT 5 R R E

4.4.1.2 Acceleration, yaw rate and VUT

‘Taih?.;é:% ’ 7‘—:‘» ;I‘fﬁ TFCW > TODen &

. LAY
Tdoorﬁoneratlon Xtarget > ¥ l/% #* 1 ’.!D‘

2_ =2

A@i(é /Z'\ Xtargeti 2}‘;“; ﬁ;—.;&) °
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3.1144.1.2 et B ~ i b2 R 2
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(7) =2dip> wiidi 1 1.0%
30134 bk
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steering wheel velocity with a 12-pole
phaseless Butterworth filter with a cut

off frequency of 10Hz.

steering wheel velocity with a 12-pole|
phaseless Butterworth filter with a cut

off frequency of 10Hz.

ig 27 TNCAP 5+ ¥ % (

L R R A 12-pole| .
phaseless = # & #7r g & F
(Butterworth filter)2 10Hz 2. # i #f
FEFRA o

k2
d

B w e s R 0 4 12-pole
phaseless = # & #f jg @& B
(Butterworth filter)% 10Hz 2 #% i #7
FiFimik

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)

shirt and blue

trousers, as shown in Figure 5-1 below.

The EPT, EBT and EMT replicate the

LIDAR and PMD

of a typical pedestrian,

dressed in a black

visual, radar,
attributes
bicyclist and motorcyclist respectively,
and is impactable without causing

significant damage to the VUT.

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

pedestrian

Bicyclist

typical and  Dbicyclist
respectively, and is impactable without

causing significant damage to the VUT.

3015 p s34 e i * ¥

3.11.5.1 R4
3.A15.1.1 i (73RskpF > 3k * 7 F 2

RN TR N IR
EAEAHPERE ) PR

A EEL 2 pikp 78 (EBT) > 13

P8 %1 (EMT) > 4R 8 #7% >
PAR7 A2 RA 72 k- A
ANpfrasEd 2 shd 2 k&R
%~ 71 kF(LIDAR)E PMD #
Mo d AR %D R E AR o

3014 P71 2 piEp (7d s

314118 T3R5 > 3R * T F)

3.11.4.1 #%

N EdEAEZ PRFA(PE
XA FABPREDE FA) LR
p a2 pikp 72 (EBT)
46 5t 0 B AR A S P g A
ﬁﬁ—ﬂﬁ4iﬁf?§%4**§
HE # (LIDAR)# PMD #
B 7 g >R R A
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Euro NCAP VRU
Targets (EPTa, EPTc, EBT and EMT)

Figure 5-1 :

To the
propulsion system and VRU target

ensure repeatable results,
must meet the requirements as detailed
in ISO 19206 Road vehicles — Test
devices for target vehicles, vulnerable
road users and other objects, for
assessment of active safety functions

ePart 2 : 2018 :

pedestrian targets (articulated targets

Requirements for

only)
ePart 4 : 2018 : Requirements for
bicyclist targets

ePart 5 (Draft) :
Motorcyclist targets (including Micro-

Requirements for

Euro NCAP Pedestrian and
Bicyclist and bike Targets (EPTa,
EPTc and EBT)

Figure 6 :

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

Bicyclist

Target Specification

document version 1.0.

GES AR EEIT) GE2 R EEIR)

3.11.5.1.2 S rEifidsh S % 2 L ILM > 311412 Z i sh 2 % 2 L M
g Ep RS FRRY SR AR AR PHRFAE IR TR
r*bISOl9206<<:¢a Bfm-Eet P Lo HRPEPIEMENTFARE?

D AR R F 2 A

E20% A N PR FH SR

2 EERER )Y H A B >

e
At 77

Foo 2 LORARLT

X2 & R

(1) % 2304 12018 &#5K-p{E (7 4
2 B R (IR &N P

(2) % 4384 2018 #5%-P & p (7
gl &R

() FSHMAG R): piRpasmd

R PICEY: <123 )
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Doppler)
5.1.2 The VRU targets are designed to|5.1.3 The EPT and EBT are designed to(3.11.5.1.3 B #f-35 F g i @ *  fdv 7311413 p 115 4 2 P 457 7B B
work with the following types of] work with the following types of] # 7 73] & Bl & Tere FEET 1A R PR

sensors -

eRadar (24 and 76-81 GHz)

oLIDAR

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.

Sensors -
eRadar (24 and 77 GHz)
o[ IDAR

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.

(1) & i(24 & 76-81GHz)
2 *i¢

() #EHAH

(4) Ad AR RIE

3

wHRE R AR AR
i%}i)IPJppJ (’AUE' Ziyikfil‘: El

o Al L ’:ﬁ‘ﬂi R ﬁiﬁ#'ﬁ}f‘%
22 TNCAP $4 {7 #4555 % -

(1) % (24 # 77GHz)
@) %t
(3) ¥

B REH R A D AR
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LA PR RS R R
&4 TNCAP # {7 s 55 % -

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 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.

3.11.6 3¢5k 1% i+

3.11.6.1 3k B

3H611’%$€ L i GRR B

AW ET L2 kAT E S F R
LB R BB RAKT T 1% B
WG 2 BB K8 R#(PBO)&
B E 09

3.11.5 3¢k g it

3.11.5.1 35 B

B 301511 3R R EICEGEHRRE
AP T L2 RA) T F 4R
2 BHoHBRBART D %2 B
WG 2 hF K2 G#(PBO)E +
E 090
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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
of the test path and with a longitudinal
distance of 20m ahead of the VUT
when the test ends.

6.1.3 The presence of lane markings is
allowed. However, testing may only be
conducted in an area where typical road
markings depicting a driving lane may
not be parallel to the test path within
3.0m either side. Lines or markings
may cross the test path, but may not be

in the area where AEB

activation and/or braking after FCW is

present
expected.
6.1.4 Junction and Lane Markings

6.1.4.1 Some scenarios described in this

document require the use of a junction,

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
of the test path and with a longitudinal
distance of 30m ahead of the VUT
when the test ends.

6.1.3 The presence of lane markings is
allowed. However, testing may only be
conducted in an area where typical road
markings depicting a driving lane may
not be parallel to the test path within
3.0m either side. Lines or markings
may cross the test path, but may not be

in the area where AEB

activation and/or braking after FCW is

present

expected.
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where this is the case the scenario

description will illustrate the scenario

on a junction as in Figure 6-1. The main
approach lane where the VUT path

starts, (horizontal lanes in Figure 6-1)

will have a width of 3.5m. The side lane

(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

6.570m

Bt iR RAUCE 9 YT 0 £ 5
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B2 P AE(R 9 2 L5 B )T

B A E )3 3m e
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RER e R E 5 10cm e );%.% *

SMEE 4m > B EE 6m

(2) Sl §"§~}@'§% ] ﬁl"ﬂ%é\
15cm
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EESAKHEET)
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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
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.

3.11.6.1.5 & g f£41

3.11.6.1.51 2 F A& 4 (8] 3 3m> &

EEAER Y 9 RSO ME L 10cme

Bt * REE 4mo B EE 6m; oo if

SR 9 PR MF S 1Scm o B

FHRRE (G B s & K E
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2 g3 3 20m 2 R -
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Figure 6-2 Layout of the lane markings
(Dimensions reference inside edge of

lane marking)

6.2 Weather Conditions

6.2.1 Conduct tests in dry conditions
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 Sm/s during test the
validity of the tests is decided by lab
discretion using the OEM predicted

performance.

GESARHEITR)

6.2 Weather Conditions

6.2.1 Conduct tests in dry conditions
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 Sm/s during test the
validity of the tests is decided by lab
discretion using the OEM predicted

performance.
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natural
be

homogenous in the test area and in

6.2.3 For daytime

ambient  illumination

testing,

must

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
not performed driving towards, or away
from the sun when there is direct
sunlight.

6.2.4 Testing at low ambient lighting
conditions, night time, are specified in
ANNEX B.

6.2.5 Measure and record the following
the

commencement of every single test or

parameters  preferably  at

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.

natural
be

homogenous in the test area and in

6.2.3 For daytime

ambient  illumination

testing,

must

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
performed driving towards, or away
from the sun when there is direct

sunlight.

6.2.4 Testing at low ambient lighting
conditions, night time, are specified in
ANNEX B.

6.2.5 Measure and record the following
the

commencement of every single test or

parameters  preferably  at

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.
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6.3 Surroundings

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

infrastructure (except lighting columns

the

condition tests), obstructions (except

during low ambient lighting
where detailed in the test scenario),
other objects or persons protruding
above the test surface, that may give
rise to abnormal sensor measurements

within :

o5Sm 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.

6.3 Surroundings
6.3.1 Conduct testing such that there are

3.11.6.33%5% %k
3.11.6.3. 1«-*{%%;%5@%’;@;@}1

no other vehicles, highway
infrastructure (except lighting columns
the

condition tests), obstructions,

during low ambient lighting
other
objects or persons protruding above the
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).
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e Scenario Driver side Passenger side EEZQXE.T) (gg%;{{gﬂ——{)
s D P CPFA-50 6.0m 4.0m
“J 20am =tz side CPNA-25 20m 2.0m
1 CPNA-75 4.0m 4.0m
; CPNC-50 4.0m 4.0m
Lo ! CPLA-25 6.0m 6.0m
sSseES—r " — CPLA-TS 6.0m 6.0m
W 2000m Tl CBNA-50 4.0m 17.0m
) @ CBLA-25 6.0m 6.0m
Figure 6-3 Free space requirements : Vo | 60m m
(farside scenario only) Figure 7 - Free surroundings
6.3.2 Test areas where the VUT needs to|6.3.2 Test areas where the VUT needs to|3.11.6.32 3% B B+ TR E WX HBIIS32F%HFH R FRENX S
pass under overhead signs, bridges,| pass under overhead signs, bridges,| 2 i@ ¢ /&% “ M ¥~ ¥ JF (gantries) B s ¢ R # B2~ F* 78 (gantries) >
gantries or other significant structures| gantries or other significant structures| & 8 s * A2 AP T > WiF2 Fb o 2B A AZ RS T P WEZ F o

are not permitted.

6.3.3 The general view ahead and to
either side of the test area shall
comprise of a wholly plain man made
or natural environment (e.g. further test
surface, plain coloured fencing or
hoardings, natural vegetation or sky
etc.) and must not comprise any highly
reflective surfaces or contain any
vehicle-like silhouettes that may give

rise to abnormal sensor measurements.

are not permitted.

6.3.3 The general view ahead and to
either side of the test area shall
comprise of a wholly plain man made
or natural environment (e.g. further test
surface, plain coloured fencing or
hoardings, natural vegetation or sky
etc.) and must not comprise any highly
reflective surfaces or contain any
vehicle-like silhouettes that may give

rise to abnormal sensor measurements.
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6.4 VUT Preparation
6.4.1 AEB, FCW and LSS System
Settings

6.4.1.1 Set any driver configurable
elements of the AEB, FCW and or LSS
system (e.g. the timing of the collision
warning or the lane keep assist if]
present) to the middle setting or
midpoint and then next latest setting
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 |

Early Late

[ Setting 1 | ‘ Setting 2 ‘ [ seuing3 | ‘ Setting 4 ‘

Figure 6-4 AEB and/or FCW system

6.4 VUT Preparation
6.4.1 AEB and FCW System Settings

6.4.1.1 Set any driver configurable
elements of the AEB and/or FCW
system (e.g. the timing of the collision
warning or the braking application if]
present) to the middle setting or
midpoint and then next latest setting
similar to the examples shown in

Figure 8.
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Figure 8 © AEB and/or FCW system
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setting for testing setting for testing
6.42  Deployable Pedestrian/VRU|6.4.2  Deployable  Pedestrian/VRU|3.11.6.4.2 7 A /35 $vif & i@ * F i3k |3.11.5.42 7 A /3 F g i * F ik
Protection Systems Protection Systems % K 4% % (Deployable Pedestrian/VRU

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
Perform the testing with new original
fitment tyres of the make, model, size,
speed and load rating as specified by
the It
permitted to change the tyres which are

vehicle manufacturer. is

supplied by the manufacturer
official

representing the manufacturer if those

or

acquired at an dealer
tyres are identical make, model, size,
speed and load rating to the original
Use

corresponding to least loading normal

fitment. inflation  pressures

condition.

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
Perform the testing with new original
fitment tyres of the make, model, size,
speed and load rating as specified by
the It
permitted to change the tyres which are

vehicle manufacturer. is

supplied by the manufacturer
official

representing the manufacturer if those

or

acquired at an dealer
tyres are identical make, model, size,
speed and load rating to the original
Use

corresponding to least loading normal

fitment. inflation  pressures

condition.
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Run-in tyres according to the tyre| Run-in tyres according to the tyre| & 3.11.7.1.3 & & {7 #5°5 B & (run-| & 3.11.6.1.3 & :i& {7 # "5 B & (run-

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
OEM. This should be done with the

vehicle in kerb weight.

6.4.5 Unladen Kerb Mass

6.4.5.1 If applicable, fill up the tank with
fuel to at least 90% of the tank’s
capacity of fuel.

6.4.5.2 Check the oil level and top up to

its maximum level if necessary.

Similarly, top up the levels of all other

fluids to their maximum levels if]

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
OEM. This should be done with the

vehicle in kerb weight.

6.4.5 Unladen Kerb Mass
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Mass)

6.4.5.1 Fill up the tank with fuel to at
least 90% of the tank’s capacity of fuel.

6.4.5.2 Check the oil level and top up to

its maximum level if necessary.

Similarly, top up the levels of all other

fluids to their maximum levels if]
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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 FE:u# *52 H s 5g & 1 £ 13.11.54.53 /s "2 Higd 1 2
spare wheel on board, if fitted, along| spare wheel on board, if fitted, along| © #&#& * > “ﬁ‘f prz b B2 g H e Ad b “,/]E prz ks B2 gy H
with any tools supplied with the| with any tools supplied with the| # 4 & ° R

vehicle. Nothing else should be in the

car.

6.4.5.4 Ensure that all tyres are inflated

according to the manufacturer’s
instructions for the least loading
condition.

6.4.5.5 Measure the front and rear axle
masses and determine the total mass of]
the vehicle. The total mass is the
‘unladen kerb mass’ of the vehicle.

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.

vehicle. Nothing else should be in the

car.

6.4.5.4 Ensure that all tyres are inflated

according to the manufacturer’s
instructions for the least loading
condition.

6.4.5.5 Measure the front and rear axle
masses and determine the total mass of]
the vehicle. The total mass is the
‘unladen kerb mass’ of the vehicle.

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.
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6.4.6 Vehicle Preparation

6.4.6.1 Fit the on-board test equipment
and instrumentation in the vehicle.
Also, fit any associated cables, cabling

boxes and power sources.

6.4.6.2 Place weights with a mass of the
ballast mass. Any items added should

be securely attached to the car.

6.4.6.3 With the driver in the vehicle,
weigh the front and rear axle loads of]

the vehicle.

6.4.6.4 Compare these loads with the

“unladen kerb mass”

6.4.6.5 The total vehicle mass shall be
within £1% of the sum of the unladen
kerb mass, plus 200kg. The front/rear
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

6.4.6 Vehicle Preparation

6.4.6.1 Fit the on-board test equipment
and instrumentation in the vehicle.
Also, fit any associated cables, cabling

boxes and power sources.

6.4.6.2 Place weights with a mass of the
ballast mass. Any items added should

be securely attached to the car.

6.4.6.3 With the driver in the vehicle,
weigh the front and rear axle loads of]

the vehicle.

6.4.6.4 Compare these loads with the

“unladen kerb mass”

6.4.6.5 The total vehicle mass shall be
within £1% of the sum of the unladen
kerb mass, plus 200kg. The front/rear
axle load distribution needs to be
within 5% of the front/rear axle load

distribution of the original unladen
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differs from the requirements given in| vehicle differs from the requirements| BAE% # F &3t 8 p o FAEd v A e 3td p oo
this paragraph, items may be removed| given in this paragraph, items may be
or added to the vehicle which has no| removed or added to the vehicle which
influence on its performance. Any| has no influence on its performance.
items added to increase the vehicle| Any items added to increase the vehicle
mass should be securely attached to the| mass should be securely attached to the
car. car.
6.4.6.6 Repeat paragraphs 6.4.6.3 and|6.4.6.6 Repeat paragraphs 6.4.6.3 and|3.11.6.4.6.6 ¥ 4F 3.11.6.4.63 #3.11.54.6.6 ¥ 4 3.11.54.63 £
6.4.6.4 until the front and rear axle| 6.4.6.4 until the front and rear axle| 3.11.6.4.6.4 2 # 3> E I m{sphE €| 3.11.54.64 2 HF E I w e fhE &
loads and the total vehicle mass are| loads and the total vehicle mass are| % & fE3 &€ # & iF2 3.11.6.4.6.5 2| % #§RAE # &%~ 3.11.54.65 2

within the limits set in paragraph
6.4.6.5. Care needs to be taken when
adding or removing weight in order to
the

inertial properties as close as possible.

approximate original  vehicle
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]

within the limits set in paragraph
6.4.6.5. Care needs to be taken when

adding or removing weight in order to

R A BEER PRI
70 1 EE B gma ff 1 1 (inertial

properties) ° #EH N F Bied ¥ 2

approximate the original vehicle| #hE o F5k % i EisdrX P §w2 dh
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|3.11.6.4.6.7 &5 & i® i Eir o B

virtual front end vehicle contour given
by the When the

coordinates given are within 10mm of]

manufacturer.
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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 purposes of the ELK

elements of this procedure, vehicle
dimensions shall be represented by a
two-dimensional polygon defined by
the lateral and longitudinal dimensions
relative to the centroid of the vehicle
using the standard ISO 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.

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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Figure 6-5 : Vehicle dimensional
measurements
6.4.6.9 Requirements for Steering Robot 3.11.6.4.6.9 # i= ,f P GEadEyes k

friction levels should be checked prior
to testing the ELK elements of this
procedure, as detailed in the Technical
Bulletin TB 038.
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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

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

3.11.7.1.1.1

roads with other traffic and roadside
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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]

approximately 0.5 to 0.6g.

eImmediately 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.

eImmediately following the series of]
72km/h stops, drive the vehicle at a

furniture to ‘calibrate’ the sensor
system. Avoid harsh acceleration and

braking.

7.1.2 Brakes
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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]

approximately 0.5 to 0.6g.

eImmediately 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.

eImmediately following the series of]

72km/h stops, drive the vehicle at a

(5P A7) ik & KB o

3.11.7.12 # &
311.7.12.1 ¥ A% SRS X i
7100 2 2 enfF s B kT 7] 53

(1) f # i S6km/h 12T 3o & %
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% o

% = b it 56km/h - ks & @
s o ?‘ﬁﬁ-:‘?-ﬂ *2 72km/h ik K
i3 =AM Kt B
BRTAE R D RO gD
,% %t (antilock braking system >
ABS)T & £ B pE A A IF
# o

)

% & ik 72km/h - & Pl
& o Mg R T2km/h ek B (T

3)

67




2025 # %% Euro NCAP %

2019 # % Buro NCAP 4.3

@?;TTNCAPﬁ;?v (% = i)

$ i TNCAP % - 4.3

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
clockwise laps followed by three

anticlockwise laps.

eImmediately 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

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
clockwise laps followed by three

anticlockwise laps.

eImmediately 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

—

¥
J_
"

IR AR BN L S|

o

3.11.7.1.3 #hs
311.7.13.1 42

B 2Bk X
B ﬁﬁ*}#%%’g‘. 7100 = 2 ehf ® > B 1
2 B B S | iﬁ%w s u@»u{fﬁ;’w
iF

7 L
~

(1) RIE2 §wic B /S 30m 2 Flk T
Mg A4 T 0.5 3 0.6g W
teid B 2038 R ME(T 0 LI pE
o TR 3 BdRE g A
w7 3 o

2) ®*HF | A D e

SO BB LB RPiER 0.5
2 0.6g2 > o i &R tgiRE
v # 35 S6km/ho @ P R 4
=X 0 A E

"o ik

St 10 K2 I 5%

L SR IAR: RPN I <o I

3.11.6.1.3 /%5
3.11.6.1.3.1 FA ==

3R K
w%ﬁ%@FHMQE%F%ﬂMX
’T}IJ"‘: ;\;% ;-F:_E_*I iﬁ;‘,%’?‘;‘,’ ] ﬁ’*’l!f
EEEL

(1) RIE2 §wic 2 /S 30m 2 Fl%k T
Mg A4 T 0.5 3 0.6g @
deik B 23 R BT A TOEREA
G (TR 3 B LS

W (75 3 B o

r AR 1 A2 L e i
BB EEF R AR 05
206g2 > w it RtgikiE
® B3 5 S6km/ho it B R 4
£ T E

S ILEE

)

LB 10 =2 1+ 5%

68




2025 & 5% Euro NCAP L%

2019 # % Buro NCAP 4.3

%27 TNCAP i£2 ¥ % (% = %K)

45 TNCAP % = %43

0.6g.

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
the

amplitude of the steering input to an

sinusoidal ~ driving, reduce
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,

lowest test speed the system is
supposed to work, to ensure proper

functioning of the system.

7.2 Car-to-Pedestrian Scenarios

The performance of the system is
assessed in different scenarios. For
AEB Pedestrian the scenarios are

considered in these sections -

0.6g.

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
the

amplitude of the steering input to an

sinusoidal  driving, reduce
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

Before any testing begins,

lowest test speed the system is
supposed to work, to ensure proper

functioning of the system.

7.2 Test Scenarios

7.2.1 The performance of the system is
assessed in different scenarios.
AEB Pedestrian the scenarios CPFA-
50, CPNA-25, CPNA-75, CPNC-50

3.11.7.132 4
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o e pmee e e | gnd CPLA are considered as shown in|GES AR HFEA) PEst i sk 75% 3T 2§ pidE (5 R

Typeof est =) sea [ rowress =) Ags . . . R . L -

VUT speed (lan/hl 1060 znrml 080 | 104330 | 10 18 Fl ures loa lob lOC and lod ‘55; s 1 1 & L :ﬂi]"'] é. A EL#’%’LI]‘%‘%L‘ \ié‘%; lFéj:‘
. ) I 9 b

Tergel speed [kin/hl 8 5 5 | 3

respectively. % » 4B 9abed 1w o

DayMight DayHignt Day D3y

Low beam High beam WA N

Strectiights (night] Strectlights Mo streetlights N4 na

*For the CPNA-75 scenario, an
additional test is performed during both

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.

7.2.2 For AEB Bicyclist the CBNA and 3.11.622 AEB p 78 551 2 i7:4p
CBLA scenarios are considered as FES LR TEERE R T
shown in Figures 11a and 11b. el AR B E%4-B 10ab ¥

-

7.2.3 For testing purposes, assume a 3.11.62.3 HEEEL T BAIFI D g ¥
straight line path equivalent to the Movd BRI #&-#’“ IEE AR R
centreline of the lane in which the HRERET FEOFV R Y AG D HT
collision occurred, hereby known as the 2 dpdl 8 ST & o

test path. Control the VUT with driver

inputs or using alternative control
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7.2.1 Car-to-Pedestrian Farside Adult

D=600m B

- -l

o A
6=150m

Axes
AA - Trajectory of pedestrian dummy H-point
BB - Axis of centreline of Vehicle under Test

Distances
D - Dummy H-point, start position to 50%-impact
G - Dummy acceleration distance (running)

Points
L - Impact position far 50% scenarios

Figure 7-1 : CPFA-50 scenario, Adult

running from Farside

7.2.2 Car-to-Pedestrian Nearside Adult

systems that can modulate the vehicle

controls as necessary to perform the

tests.
D=600m ‘?
A,lif,f‘ .
:: 1.50 r:
Axes

AA - Trajectory of pedestrian dummy H-point
BB - Axis of centerline of Vehicle under Test

Distances
D - Dummy H-point, start position to 50%-impact
F — Dummy acceleration distance (running)

Points
L - Impact position for 50% scenarios

RP - Reference Point (dummy hip-point)

Figure 9a : CPFA-50 scenario, Adult

running from Farside
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| Axes
| AA - Trajectory of pedestrian dummy H-point
BB - Axis of centrelin of Vehicle under Test

Distances

E - Dummy H-point, start to 50%-impact (near side)
G - Dummy acceleration distance (welking)

H - Impact point offset for 25% or 75%

|
| Points

| K - Impact position for 75% near-side scenario
| # ~ impact position for 25% near side scenario

Figure 7-2 : CPNA-25 & CPNA-75
scenarios, Walking Adult from
Nearside

7.2.3 Car-to-Pedestrian Nearside Child
Obstructed

Axes.
AA - Trajectory of pedestrian dummy H-goint
BB - Axis of centreline of Vendle under Test

CC — Awis of centrelines ot ogstrustion vehicles

100m

Distancss

- Dury ccalersion disance runcing)

point to frant of ebstuction vehicle
fehicle under Test and larger

start 10 S0% impact (near side)

Figure 7-3 : CPNCO-50 scenario,
Running Child from Nearside from

Axes
AA ~Trajectory of pedestrian dummy H-point
BB - Axis of centerline of Vehicle under Test

Distances

E - Dummy H-point, start to 50%-impact (near side)
G- Dummy acceleration distance (walking)

H - Impact point offset for 25% or 75%

Points

K- Impact position for 75% near-side scenario
M — Impact position for 25% near-side scenario
RP — Reference Point (dummy hip-point)

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

T E=400m
200m . _G=100m
A A
P
| & T
Axes
AA - Trajectory of pedestrian dummy H-point = 1.00/m i
J=100m

BB - Axis of centerline of Vehicle under Test
CC - Axis of centerlines of obstruction vehicles

Distances

G - Dummy acceleration distance (running)

I ~Dummy H-point to front of obstruction vehicle

J - Distance between Vehicle under Test and larger
obstruction vehicle

Points
L~ Impact position for 50% scenarios
RP ~ Reference Point (dummy hip-point)

Figure 9¢ : CPNC-50 scenario,
Running Child from Nearside from

Obstruction vehicles (see Annex A)

Obstruction (Annex A)
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7.2.4 Car-to-Pedestrian Longitudinal
Adult

i e

Figure 7-4 : CPLA scenario,
Longitudinal walking Adult

7.2.5 Car-to-Pedestrian Turning Adult
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

5= 10.00m

B — Axis

Dist
G - Dummy acceleration distance
$ - Dummy steady state distance

H— Imgact peint offset for 25%
Points

L= Impact m-: n for 50% lengituding
1~ Impact position for 25% longtudin:

Figure 9d : CPLA scenario,
Longitudinal walking Adult
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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

(0L£1)%)

Axes B
AA - Trajectory of pedestrian dummy H-point
BB - Axis of centerline of Vehicle under Test by E=9.50m »{
Distances A=
E— Dummy H-point, start to 50%-impact |K
G - Dummy acceleration distance (walking) e —t

G=100m B
Point
K - Impact position for 50% near-side scenario

Figure 7-5 © CPTAfs scenario — VUT
left turn, pedestrian crossing from

farside

¥
%* (nearside turn) ~ s % 7 F # (same

direction) ~ o % 7+ ¥} + (opposite

EESAKHEET)
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ESARHEET)

Axes
AA - Trajectory of pedestrian dummy H-goint
BB - Axis of centerline of Vehicle under Test

Distances

E - Dummy H-point, start to 50%-impact
G - Dummy acce eration distance (walking)

Point
K - Impact position for 50% near-side scenario

Figure 7-6 CPTAfo scenario — VUT left

turn, pedestrian crossing from nearside

EESAKHEET)

tTt_m._I!‘i_

Axes
A~ Trajectory of pedestrian dummy H-point
88 Axis of centerline of Vehicle under Test

E=950m

f %

Distances A
€ - Duminy H-point, start to 50%-impact K
G- Dummy acceleration distance (walking)

G=100m
Point
K - Impact position for 50% near-side scenario

Figure 7-7 CPTAno scenario — VUT

right turn, pedestrian crossing from
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farside

(L2

Axes B
AA - Trajectory of pedestrian dummy H-point
BB - Axis of centerline of Vehicle under Test ’.

Distances TN, R —
£~ Dummy H-point, start to 50%-impart
G- Dummy acceleration distance (walking) Py

Point
K - Impact position for 50% near-side scenario

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.

EGESAHET)

3.11.7.2.6.1 3 s £ ~ s g 7

PRl 2 RS SRR

sk o iR T Rl S ER -
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At
oo
o

Test speed

15 kmyh te Farside 1500

Part

10 kmgh 10 Farside 1500

1 {clothaid)

Part 2 (cor u:mrlllu:)
il e e e e
I [deg) [

Il [\
o0

Part 3 {clothoid)

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

performance.

The following

table

shows which of the pedestrian targets is

used in the different speed and overlap

combinations.

Speed

akm/h

gkm/h

Overlap
25%
50%
75%
25%
50%
75%

CPRA/Cs

EPTc

EPTa

EPTa

EPTC

EPTa

CPRA/Cm

EPTa

EPTC

7.2.6.1 Where the dummy is stationary
(CPRA/Cs), the dummy should be used

GIEZNEER)

3.11.7.2.7 & 2 A /523 i F 8 R

& (CPRA/CPRC)

v E B & X/ F A

B % &

(CPRA/CPRC)> i * p = A g2 p £

SRR A e e

e fE T AR

TR R EE R o R

2B

GES R EFEIK)
3117270 % A i 5 #

L

(CPRA/Cs)fF » A i% & 4530 H kb
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in its resting position with the
articulation being switched off (i.e. not
the static dummy posture as defined in
ISO 19206-2).

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 :

BFA CBNA CBLA CBTA CBDA
Faragraph 731 7328733 734 245 7.3.6
Type of test aER AFR AFR | FOWFSS AFR
VUT speed [kmyh] 1060 1060 60 | 5080 | 10,1520 10 0
VuT direction Forward Forward Forward Farside turn [Nearside turn|  stationary
Gbsiruction Ho Mo | Yestr No No Vs
[];:va'(h[] speed 20 15 10 15 20 5 15
Target direction Farside Nearside Forward Opposite direetion Forwzrd
Most rearward
Impact lacatian %] 50 0 w0 2 50 point of closed
shiver door®
Lighting condition Day Day Day Day Day

*Reference poin is the same for front doors and rear doors.
*#* Distance between obscuration velicles [0.1 - 0.3]m.

¥ T RMBPHMEHEZ R * ISO

19206-2 ¢ % &2 #j5 A B EH) o

GESARHEIR)

3.11.73 8 $p 58 5L G5

£ %t AEB j 78 51 2 5 o7
AR o

GESAREFE)

T

=

g
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7.3.1 Car-to-Bicyclist Farside Adult 3.11.7.3.1:%4p (78 R s

N 0=2200m _“! I%E CBFA
A A T - (HESHEET)
|
I
|
|

R

s
= |
bt

Axes
AA - Trajectory of bicyclist target crank shaft
BB - Axis of centreline of Vehicle under Test

Distances

N - Bicyclist target crank shaft, acceleration distance
(not within Field of view of vUT)

0 Bicyclist target crank shaft, steady state distance
0 50%-impact

Points
Q- Impact position for 50% farside scenarios

Figure 7-10 : CBFA scenario, Bicyclist

from Farside

7.3.2 Car-to-Bicyclist Nearside Adult 3.11.7.32:7:8p 78 2L mide 5 3
% (CBNA)

B B =z
D=17.00m S D=17.00m G B S % - e .

CGe»  Ge» Ges - I

s i
AAC BAR AT RIE L2 th b AA EI GRS R T E
Axes Axes BB : 4! o
AA ~Trajectory of bicyclist target crank shaft AA ~ Trajectory of bicyclist target crank shaft - AL P S AR wﬁ%{* bR
BE — Axis of centreline of Vehicle under Test BE — Axis of centreline of Vehicle under Test SERRE B XE%&»
C: BARAAT$I 2 th b ok BB 3 C: BIEAFEE L2 thdhinik Bk
Distances Distances Y 4 AR5 4 " - . "
€ - Bieyclist target crank shatt, acceleration distance C - Bicyclist target crank shatt, acceleration distance D: éjjig i@iﬁ?jﬁi{ﬁi@gy - CRA % B 4 49 R 2T 361 1)~
(not within Field of view of VUT) (not within Field of view of VUT) © BARBAT 5T AR NS LAY 2 D: BAEATEE S KL E S0%5540 25
D - Bicyelist target crank shaft, steady state distance D - Bicydlist target crank shaft, steady state distance HEHE B
to 50%-impact o 50%-impact e =
ok g sk . Ao
Ppoints Points b :SO% st 2 i e B E : 50%: % 1535 S th 2 608 fr B
E - Impact position for 50% nearside scenarios E - Impact position for 50% nearside scenarios

Figure 7-11 : CBNA scenario, Bicyclist| Figure 10a : CBNA scenario, Bicyclist | B 14k @ T34 p (728 2L mide (5 3%
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7.3.3 Car-to-Bicyclist Nearside Adult
Obstructed

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

7.3.4 Car-to-Bicyclist Longitudinal
Adult

i3 37 TNCAP 152 ¥ % (% = %K)
3.11.7.33i7x3 p F 8 51 mmb s
F5 :#5%(CBNAO)

GESRHEEIT)

301734 % f (5.9 5L pide e

& (CBLA)
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h=6.30m

Anes
A4~ Trajectory of bicyclist rear tire
B& = Axis of centreline of Vehicle under Test

Distances

G - Bieyclist acceleration distance for AEB

R~ Bicyclist acceleration distance for FOW

§ - Bicyclist steady state distance to impact
{without intervention)

T—Impact peint offset for 25%

Points
U - Impact position for 50% longitudinal scenarios
W~ Impact position for 25% longitudinal scenarios

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
the  acceleration

according  to

capabilities of the platform carrier.

7.3.5 Car-to-Bicyclist Turning Adult

Axes
Ak~ Trajectory of bicyclist rear tire
B& = Axis of centreline of Vehicle under Test

Distances

Q- Bieyclist acceleration distance for AEB

R~ Bicyclist acceleration distance for FOW

§ - Bicyclist steady state distance to impact
{without intervention)

T - Impact peint offset for 25%

Points
U~ Impact position for 50% longitudinal scenarios
W~ Impact position for 25% longitudinal scenarios

Figure 10b : CBLA scenarios,

R=6.30m

Longitudinal Bicyclist (AEB left &

FCW right)
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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
at 4sec TTC.

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

3.11.7.35.1 g% p (v sbd g
W sk 25D N RS S
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B F RS R R R M e
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45mETaE )2 B RiFR - PR
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31173521 %o fpipifp 78
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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.

7.3.6.2 In the first run, the EBT passes

the parking car without operation on

T s 1 100%E i S %D fm e

BT F w5 CBTAfo °

EESAKHEET)

3.11.73.6 8 P B fcp 78
8 :25% (CBDA)

s

3.11.7.3.6.1 > 8 Pl fzp 78 561

BEFREZ  PEp a1

15km/h :F BipE 2> 9 78 > T3

Bk D dm S o
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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 1is achieved when the
bicyclist front reference point is @ 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
operated) :

Door opening (manually

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).

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
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distance between VUT and obstruction
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.1l.

8.00m

Pai
[
D-
R

7
2

0o

Axes
AA - Trajectory of bicydist front tire
BE - Outside line of VUT and obstruction cars

act point
r oper

xg3

ning interface operation
rence Point for Bicyclist

g

Figure 7-16 CBDA scenarios, Dooring
cycling Adult

7.4 Car-to-Motorcyclist Scenarios
For  AEBJ/LSS

scenarios are considered in these

Motorcyclist  the

sections -

o Zkd methed FPEEL 2m o

Biged 458 3.11.8.1 o

GESARHEITR)

3.11.7.4% ¥ 8 551 8

4 5 o
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paragraph

Type of test

WUI speed [km/h] 060 | 306U S0 10,1520 vl

ced [lan/h)

nnnnnnnn

Impact location (%] 50 2

lighting condition bay Day

7.4.1 Car-to-Motorcyclist Rear
stationary

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

. -~

10-60 krvh

0 kmvh

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.

GIEZNEER)

31741 8 561 # 0 s e (T8 &
2 (CMRs)
W e B AR ESRERETT S

he2 m ARG RSN G AR

=% 3t 50%s& 0 14 Skm/h 2 EH
Ff(incremental steps)i# /& i& {7 o
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3.11.7.4.2 4 8 551 508 i dg i 3

% (CMRDb)
Dl e A o B

B 42 P A S ¥ 50km/h 2
e RivR pEHIFLEER
= 4m/s* > BEEA Y 5 12m % 40m »
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Figure 7-18 : CMRb scenario
For CMRb, To = TEMT deceleration_start —
Is. To begins 1 second before GVT(i&
3.11.42F & > & 5 EMT R~ 3%
{8 ) 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

FAERIFERE M AT BlYTor 2 R

B2 25%E (7 -
GIEZNEIELD)

Ao sl A R B ER

T0=TEMT7decelerationistart_ 1 #) > 3 To >

PR 5L e s 1 4o % 20

TR EEL o PR B

LOFGpr (To+2.0 #)):iE BISE P ik & -

2 (S BR R FRFEL ST R RS R

+£0.5km/h > B FIX %P §midE B E T

lkm/h °

3.1.743 #5448 & B 1 pi i 5 3

% (CMFtap)

3.01.743.1 > @ 88 51 pi e |+

Bidfe o % B AR ERELT 5 A e

EAR{TE R~ - B g
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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

AR AR R W R M e
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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

EGESAHET)

3.11.7.4.3.4 5 4 & 251 mi g B8R

R ELE £ ER 10

15 % 20km/h > P& 261 3¢ & 5
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31174443 51 2 i §f b 4 5
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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
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> T RS E R4 0.1
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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.

Run 1: 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
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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 Im 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 Viatuor [m/s] R[m] W [7] d1 d2
0.2 057 .06 | 0.70

Unintentional o1 1200 115 o 0.80

Where the lateral offset d from the
lane marking :

d =dl1 + d2 + Half of the vehicle
width (m)

dl : Lateral distance travelled during

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

RT3 EdimE A 10% % A

SR EE A R

EESAKHEET)

3.11.7.4.53 BB T ik R
EE
GES K EFEIE)
B F AR A E
d=d1+d2+% §5 % & H- X (m)

di: i & o S0 2 pF2 ] i 4gF
H(m)
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Via steady state (m)

7.4.54 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
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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

intentional lane changes are tested in

unintentional and

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 1is 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 Vlatur [m/s] R(m] W [ d1 &

02 083 012 061

Unintentional 04 1200 165 050 054

0.6 2.48 112 0.0

Intentional 06 400 292 037 059

For LKA systems where “LKA dashed

line” is also implemented as an ELK

3.11.7.4.6.5 ¥ 23 & & % 2 ¥ @

i
ERE R T Sl AR

(UL D s S e

}f%%? Tsteer—‘i“" 1.0 7f”/i05 f"/}é:tih °

GIEZNEER)

#or LKA i35 2 & TLKA B4
iy ) T35 TELK # it (GEK B £x) |
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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 Vlatyur is
reached, the lateral offset d shall be
increased by a distance large enough to

avoid an ELK intervention.

VUT@ 72km/h Viatur [m/s] R{m] W [7] d1 a2

Unintention, al 04 1200 1.15 024 0.80

nnnnnnnnnnn 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)

R B TR T E Ay
B A D 0 ] p T %

? 5 7 50km/h (R EPE > % AatiE T
P& Viatyur a2 4 > > Pl igle B4 £

R hi 4 X S pE3r @ i3 ELK 4

N o

GIEZNEER)

B RSP AR
d=d1+d2+# §m TR - L (m)
dl g # & 0 2 > ph2 e HAEEE

3 (m)
d2: fp] e i B AE R L 2 fR] e i HLEE

4 (m)
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Figure 7-22 © CMovertaking scenarios

7.2.4 All tests will be performed with 5 3.11.6.2.4 1~ Skm/h 2 if 3 ¥ Ex

km/h incremental steps within the (incremental steps)i& {7 > if )ig‘j; F] 4
speed ranges as summarised in the T & Aol

tables below

AEB Pedestrian AEB Pedestrian
CPFAS0 | CPNA2S | CPNATS | CPNCS0 | CPLASD | CPLAZS CPFAS0 | CPNA2S | CPNATS | CPNCS0 | CPLASO | CPLAIS
[ Type of st AEB [_Fow [ Type oftest AEB [_Fow
JUT speed 20-60 kn/h. | 50-80 knvh JUT speed 20-60 ke/h. | 50-80 knvh
arget speed Skmh Sknh arget speed Skmh Skwh
mpact location 50% 5% | 5% 50% S0% | 15% mpact locafion 50% 5% | 5% 50% S0% | 15%
Lighting condition Day Day & Night Day Day & Night Lighting condition Day Day & Night Day Day & Night
Cehicle fights uight) Low beam High beam Cehicle hts night) Low beam High beam
(uight) a5 per Amcx B No strectlights (uight) as per Amex B No strectlights
AEB Bicydlist AEB Bicydlist
CBNA-50 | CBLA-50 CBLA-15 CBNA-30 | CBLA-50 CBLA-15
AEB cw AEB cw
VUT speed 2060 k. 3560 ks 50-80 kel VUT speed 2060 kah 3560kl 50-80 ki
Target speed 15 kil 20 knih Target speed JE ) 20k
Tmpact location 0% 5% Tmpact location 50% 5%
Lighting condition Da Lighting condition Da
. N > N 04 ﬁ i =1 0
7.2.5 For the CPNA-75 scenario the 3116255~ * mfi (TR % 75%
. LR P ,— P 278 22
following  additional  tests  are )f%%ﬁ' PAEF T R T LB
performed as part of the prerequisite #
verification :

eTest speed of 20km/h with an EPTa (1) sk R 5 20km/h > p = 4
speed of 3 km/h 7 % i & 5 3km/h
eTest speed of 10km/h (or min. idle (2) Fski# A 5 10km/h(: & K g i
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7.5 Test Conduct
7.5.1 Before every test run, drive the
VUT around a circle of maximum
diameter 30m at a speed less than
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

speed in 1st gear) with an EPTa speed
of 5 km/h

7.3 Test Conduct
7.3.1 Before every test run, drive the
VUT around a circle of maximum
diameter 30m at a speed less than
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.

7.3.3 Perform the first test a minimum of]

90s and a maximum of 10 minutes after

3.11.7.5.3 &>t

3.11.7.5 25 R b
311.7.5.1 & = igskw > L %3 fwk
13t 10km/h 2o B EF &L S
30m 2 [f1B] {7 % > L0 pEEgs = e (7
B— B FFNLGELES e TR
Bl B fs L M2k d R Ak B
LR R F AR AT
SO S0 LI AN LU = b ol S APE S
(initialization run) - # < 2% & §& = 2
Bk o BT E BT R TR o

3ALTS2 58 405 p 0 i % o E

B ieph Do b g S i#ﬁ%‘ﬁj‘
WHKRER TR REREET
1500rpm 2 & B f > o

553 &5 90 F5 3 10
AEBPN RS - FRR(ER )

BEFA PRSI AEAER
5 Skm/h

3.11.6.3 3ok R4
3.01.6.3.1 & = sk o £ %D 4R
3> 10km/h 2 3 B SEF B~ BT
30m 2_ [f] [B] {7 % > kL v oig pE g2 o §T
- B EF LG e 7R
Bl B fs L M2k d dml TRk B
LRl F Y R AT
SO - LI A LU = b o S AES
(initialization run) - #F X 2% & §& = 2
Bk o BECD BT AR TR o

301,632 F 2 dws p bR - i
B Do D iw 5 i#kw”‘
WRHFER TR RERBET
1500rpm 2. $ % 4§ - o

3.11.6.3.3 >+ dmPosd & 18 90 453 10
AEPRGER R - XERGEY) L
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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.

7.5.5 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
the highest

(Green) test speeds of each scenario

prediction, avoidance
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.

W R R PR N LT R
FRETIEFTAZE 10 » 48 R
2 72km/h ehiE R AR 3 S R R
“% 03ge

3AL754MFT ks o (FREAE
3 @ S0km/h 0 ¥ 2 & R
Tk & #F 4Bk 202 (riding the brake
pedal) ~ jjl Z] 4vid ~ £0B N 0 R
FFE D ORERIER

3.11.7.5.5 $*+igah = £ 50% ~ T+ =

X 25% % T5% - TR d B

50% ~ wr i A 50% ~ 3T T H 5

1 50% i AR Sl REy

50% gz p (T8 B 50%~ B p

I - 50%,€r¢gg,$ R e

TMMP%N%%%*“éﬁﬁ’ﬁ

WA A 25%Z mip 7 A sEd

25% > PRt pdE T E R By

F AR ETERINCH D R H 9 ¢

AP P RN R T R
FRET IR ALE 10 ~ 48 PG
© 72km/h g B AR 3 0 R B
H % 03ge

HETRHH o FRERF FF
50km/h > ® 2L B FRT o R GE W
% BE i £0 & (riding the brake pedal)
Bz ik ~ £08 SRS T >
GRS 20
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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

1s 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
(Green) test speed will be tested

lowest avoidance

additionally.

Herp RRIZE PR REFTFR

FRIT R A o kR B

wE KL %ﬁé @c#isé‘ﬁxééﬁa;m, g

ST T TICT TS

i&%ﬁﬁiﬁ’i%%ﬂm4®%

B 1 BIER S S (FAAR)Z F

Beit B(FE ™) TiERIFERE

233312 pFd > ZR F85% 0 F3

it iE R RS g PR

AP B TR B PR

& TRRIZ E AR R -

3.11.7.5.6 #* ¥figiRlig % a5 4 ~ {1 4

PR d 2 TG RS BEE (7 RIEE 0 TR

S oied L PR FRE -

31757 4*37:8p 78 B midg
BiE5%k 50% i1 p (A s IR

SR O E TN E

BB 5% 50%: BRI pE L %4

2 iR R e
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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 If the FCW is not issued at a TTC
> 1.7s in any of these tests, perform
tests at all remaining test speeds in the

scenario in Skm/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

3.11.7.5.8 #5%:# & B ** 40km/h pF >

ik B0 tgR > 1Skm/h o R

%k SRR o

31759z & A g R (3 385 5%

25%% A xh p {78 B L g TR

B 25% 0 ki B gﬁfﬁ}%féﬁ‘i?ﬁi?*} ) 3 B

LY FCW g pr i < 3t &

L7 f52 BBt o B EBIES B

fs ¢ 1 FCW i fi pr @ 3¢ & %0

1.7 )2 #5:# R o

317510 Vi T wdskE B P -

FCW zifg pFiF < 305230 1.7 4 > B

Jis 2 Skm/h (R iE R GE (T 10

He o

3.11.7.5.11 3 & 4m ¥ % 55 | FCW £i.4%

PR LT Ay R o B iRk RIGE o ¥

ME A A 25%2 map 7 B

25%’§¢ﬁ%'§?3§'ﬁﬁa% g?%g@
et K A(ESS)IFL @A %A %

AL AT o
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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
CPLA25 and CBLA25 scenarios with
ESS.

30175011 B A # et o s dp

£ % |

3.11.7.5.11.1.1 ?J%.‘,%ﬁé oy kB

s

317510111 s§ % 205 & 45 L 5

-50%2 A = HL#L*”‘E%A sk 0 T

Tednfs > B §R A A (7 8 4HITH ) i

F B gme Y TR e P AR

LB gm2 B R
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2.2 ESS system requirements
ALL of the following requirements must
be met in order to qualify for ESS

rewards:

22.1 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.

3U1.7.5.11.1.1.2 i % St wh e & A g

#L]& Fé‘%; 25% % EI’:%E] = o 5‘75_1

AR B %k 25% -

3ALTSILLLY % & o ifer b ok
+*

flsih XA AT &R ff & v o e

R R EE s i

(@] ff M#ﬁ@#“" A “«“LL%z

I’E,ﬁféiTéﬁﬁlﬁ:El’ﬁi ez B

N i

‘JZZEI« > He o

2) ff Ao et L RIERBEL

Q)%dﬁﬁﬁrﬁﬁ»ﬁéﬁ@

% ¥ Lo et K ALIER o

“4) ,‘f A e et LR R R

»ﬁ?%%”ﬁiﬁﬂﬂﬁﬁ’

AR B R R R
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2.2.5 A forward collision warning
(FCW) must be issued, the FCW
requirements are defined in the Safety
Assist Assessment Protocol — Collision

Avoidance.

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

actions.

2.2.7 The
symmetrically for both left hand and

system must function
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 (Vvur) in the CCRs-50

scenario or, alternatively, systems that

(ol AT AP AR o b2

1 #( overshoot ) |5/ "% T & %o

() BEAERFE P AETE f 5
X a2 IR R o
(0) % RAf» et L nivh i
1
7 FE S S B (F R R o
Ll
BX g gl b ok ) 4= ’L"'%E;HBQ
I N A N AMERN "G — —

2 A
N [

1
i é (DD re -k %é*EL V) ';‘Pg

gL ge L mprb At 2g s ok om) g oo e
e e i

R (P T ANE FZRAFR

B 1)
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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 1s 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.

(D) §abo o) s % s

%ﬁES%Whujﬁﬁ@o

(8) $t>twi @ 4 0 3 ¥ 5% -50% -

“%%ﬁ?ézp‘m BRI X B

2 it B 45 80km/h Pk B4

B A K i AR stiE B X 3

80km/h PF# & it & > P2

BEE A4 2 FR(5

W A
%2R

Q)*?%ﬁéﬁyﬁﬁﬁ@y@

g2 (5 L AT B

NG ER T bl p

o

b kve TEd s RV IE A o 2P

Ay

&
o

(10) 2 4% K s>t 325 o v TNCAP

ﬁﬁ%ﬁ*ﬁ@%%ﬁﬁ?%

e kA2 MR T L’qf_:,,

Bk REREELPEGD #

G mT oA g R Pl 1

B T 4 0 3
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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

i ﬁ’i“,f + ¥ > % 4 (hands on )

IR Y VIt Rk
d
e e in g ¢ e S

o B3 Bl TR

3.11.7.5.11.2 ?;f? i Btk A R
£ f

3.11.7.5.11.2.1 ?J%.‘,%ﬁév et ki e

W 3 if

A E e W kP

TR E o A e

() £%3 ERELED EHA =

PR (e 28 hisARs s 2

B PRt

Q) BRFEOHELIL S 2HM -

XD A EARE D AP AR D

2 b (bldedp 88 3§ 2 & i 4

FIAREEAE ] >0-0.3m) -
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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

Figure 1: ESS Test diagram using CCRs -50 scenario

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).

Figure 1: ESS Test diagram using CCRs -50 scenario

NTRERTEN Y T TRy

25

3.11.7.5.11.3.1 B4 * “f A et

Pidie Sl -

31751132 B B> A 58 § 24
Bz dEeA s g iR A

A 3moo PRl E R AR 0 Ao BlAT

3ALTS.1I33 £ 5% fp ik g B & K
B (B )N GIRFER

P )RR RE2 GIEL

NHEP LT MR

31.7.5.11.3.4 $4>0 % 8 48 | 18 85

50% 0 TR P AED fREN £ & D i
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4.1.4 Alternatively, for VRU scenarios
the EPT or EBT shall be set to CPLA25

or CBLA2S5 scenarios respectively, see

Figure 2 (where applicable).

Figure 2: ESS Test diagram using CPLA2S scenario

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

2% R EE-50%FE B0 4o T E)

EERCT LY
GES AR H[E R [F]3.11.7.5.11.3.2 [BR)

3.11.7.5.11.35 > dg g id # F,_]‘n_
Bipsh PEFANP D Fd L

BABRZTL DB IAARERR

B 25% N wEp TR B R EE

5 25% > 4o B Am (FiE ) -
(CESAEER)

3.11.7.5.11.3.6 % = s p &3 41 1 )

fg F@;?‘J‘)»:%l\’éiﬁi"%'?’ ";@-4‘;%@,

@a})\ ,_ﬁ1ra,@§=3if§},@ﬁ 150°/s »

S LR BEUAE ) Y
B hE LEER o
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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 Skm/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.

3.11.7.5113.7 § * » 4 & RF 5] 15°

o M EA RS T P

st (freemode) B T RE% R o
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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 Skm/h less than the test speed
where contact occurred. After this test
continue to perform the remainder of]
the tests with speed increments of]
Skm/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 Skm/h less than the test speed

where contact occurred. After this test

continue to perform the remainder of]

311.7.5.12 $>0 48 551 g i s 2

AEB & 3% > B p B ME%KE R

AR T R L ERER T

- X ES B4 10km/h ; EE 4

A R L R 2 R ERE R R

Skm/h 34 (7385 > 2 8 £ 12 Skm/h &

HMEBERE FREERF A

/| % Skm/h BF i 0F 5 o

311.7.5.13 048 551 g i s 2

FCW & ik > b p b K385k i# B
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the tests with speed increments of]
Skm/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

AT T R L ERER T

- X iES B4 10km/h ; EE 4

B R L R 2 R RE R R

Skm/h 34 (7385 > 2 6 £ 12 Skm/h &

WP MR T E4F 3.11.7.56 42

Boo t8 5L pidk 52 FCW % 5t

o R MG AN W AR 2 R

FRCGEREY) FRIEERPF A

(] *+ Skm/h P iR 0 SRS o

3.11.7.5.14 % LKA & % # i ¥ 11

ELK # i GEXBE)F R e 2 & 3

BB 3 BT Rk Se(DIM)# i 0 PR

% 3.11.7.444 e 7 EpE > ¥ T

Bl Bl B2 A B 4 4B

PF K 4 e >t $ 2 3.5Nm -

3.11.6.4 &3 {7
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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 Ty and Tags and/or Trcw :

EPT EBT EMT
£0.2km/h 205 kn/h =10k

2 CPRA| .
i 0=1015Im

uuuuuu

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 :
oVvur = Okm/h (crossing) or Vyur =
Viarget (longitudinal)

eContact between VUT and target

3.11.7.6 3534 {7
BEE R A W F ] ek

KﬂiﬁﬁﬁwJ%Q&MTMJ%

LLH s i g2 3.11.7.62 @

T e RN ) A

P3LETRIEE o

3.11.7.6.1 B & 4@ §f pb % %iigsh
]
3.11.7.61.1 2 & > 7 X hd fmer

PAR4cid 3 2 dg B2 ESER -

3.11.7.6.1.2 &5 &>t To B 4o % 3t To

% Taps % /2% Trew 2 % B974

B iE 2P > Eo R AR G § T o

GIEZNEER)
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oThe 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 :

oVyur = 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

3.11.7.6.1.3 $43% AEB i idsk {5 @

BhA F B L0 B2 FCW & sizg

B § WA T Eo FRE TR

R
(1) £ 3 fmid & % Okm/h(% A&

B) AE %D dmid R %P R

A (40 HE5)
(2) %5k 2 fpsr p HEpidi
() P ARHR X %D 4 (73BT R

% d RALR PR 7R
Wb A gl B S 25%3 G

pmB st R s ER 25%2

FCW i g » £ 44 uTiz— i

PE D WAL R R

(1) £ 52 it B 530 233 B (%]

L)
Q) & > R TpE A F BT ahpF

S
(3) BB P58 | %0 % 50 1.55(2 BT B

4 PP 3 65 1)
BRI p FE RS R )

- EE O MREE > DRIEERE -
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intervention from the AEB system is
detected.

e[ 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

3.11.7.6.1.4 #8448 & 551 pide |+

B 0 # AEB (st k i 4 ~ (B A

MARR T R) RIS @ Y 4

A ghe g d 4R 5 )b poH AT E T A Y

TR

(1) %P Tt b fs R pF > By
AR T LR L S

<

WA PR S T o
% B RIF % AEB i stinix i

fix e
(2) AEB i St /i » PR A~ 2 £ -

R e PR e L 2 B h

% BEAE] T %3 0.3m e

RS § FER S i

- B RS R E D iR

A N bl 0 e S

43 I B2 TNCAP #4 (7%

2 ST -
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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/s?.

7.6.1.8 If no brake profile is provided,
apply default brake profile as described

3.01.7.6.1.5 BbgE? %6 2 ei

Papdl e ¢ rriktp b 08 PR

GO E Ak b i B TR

(override) ° § 4~ 4o 3F Bk ik B "F K

Skm/h B > % B R S B 0 R

AR A EEITH B FRIAIEY

blhodt & B A B o RET G

* P 2 A g R B (CPRA) R

He o

3.11.7.6.1.6 #8551 11 2 L& mfy

Btz FCW i sisdsh » it * &2

WEARGFT INE BRI

(% 3.11.104) > " HHE Rk B

FE'F o

3.11.7.6.1.7 2L 2 s i ™ *5 4o L0 8

s A 4 -4m/s>-0.50m/s? B~ & i#F B o

iR E X BB ELD ¥ RQO0ms P

2o F ¥ Ak F 0 B * 400mm/s 0 %
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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 Tgrk :

vt EMT
Speed + L0km/h
Relative speed {CMovertaking) 2 10km/h
01005m 04[015]m
+0.05m/s

0£1.0°s

Yar velocity (upto Terees for VUT) 01157

steering wheel velocity (upto Tsrees for VUT) 0+15.0%s

7.6.2.4 Steer the vehicle as appropriate

to achieve the lateral velocity in a

Bitr4 B) > FoimEFHR 2 L

WO R AT S AR N iF e R

Jadk * 3.11.10 #7442 4 FRi& (734

B @ H 2 E 3 4m/s2-0.50m/s2 2. & TL

]_%]P\ o

3.11.7.6.1.8 "Mﬁi«*%i&x*—%
:;

W
Ao R * 3.11.10 #1it 2 =

LK

L

3.11.7.6.2 & if 4 04 4 3285
3.11.7.6.2.1 E&%EE » 2% D in

svig 1 50km/h 8¢ 72km/h o

3.11.7.6.2.2 i& 3.11.7.4 *Ti 2% [ 5.

#- X % B w4 ik 3 60km/h #

80km/h o (Fig * )

3.11.7.6.2.3 385 >t To B 40 % 3t To

I Tek 2.

B &g 3B R i i s

%0 RS WAL G G o o
HESAREKE)
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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 :
o The lateral separation between the
VUT and target vehicle equal <0.3m in
the oncoming and overtaking scenario
o No intervention is observed at a 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

3.11.7.62.4 i £ i d dmhs o @ 4

Rl L }\LE'J“T@i'E‘JVP"

# B 0 T - 7§ (overshoot) 535 '

3B o
3.11.7.6.2.5 > 4o k& 88 551 mi

EFBR&H D g gd ool o

BBk g8 4 0Tz v

PF o AR G RSk R

(1) e » up it Xokd e p R

AL P R %
Q) sk A r (XA » 2R3 BE)N

A AR R PR R A

oo g A TaE- R W

LSS

A L¥te X2 RBFRIFR
Voo s b e p s d B

2 il BEAE-| > 0.3m
B. A FRE 08 &d &

L - ks % A . R
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(sufficiently) or if the EMT has left its APLET] LG e 0B

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 Trcw *

- 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

3

BRI p FE RS R )

- WEE s U RE DR PR

B o
3.11.7.6.2.6 & i85k F 5 Lk i i »

(A~ 422 &) a2k > & p &

P2 2L i aETE T EACE 0.2m -

e SR Rl i AR 029 il

WEA/P RS S e ]

XD gRE /P AL e

311641 B X% D §m22 p {7 L 4 p

B %ﬁ_]‘l ,T_ gu ﬁli'i. °

3.11.7.6.2.7 7 - ZFE%2_ RlwiE B R

Tp FaEL 2P beid 3 RBRR T
@R

3.11.6.4.2 385" To(4s TTC)F 4z -
To(if * o 3 & A g 4§ 75 385 %
Hp 78 5 g8 * % -AEB

At
s
EL

2 0.1m/s B EEEHR o

To-18)¥2 Taes/Trcw 2. B 2 & F 797

JPRFIEE o PSR RS IR TG AT

(1) %P §wi¢ B (GPS-3# B ¥ %
i# & +0.5km/h

(2) XD §RiTREIE R kS IE
3 0+0.05m

Q) PHRGFrEpEpFIHLF
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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 4.5 m from vehicle
centreline

- EBT Nearside 17m from vehicle
centreline

- EPT and EBT Longitudinal 10 and

28m from vehicle impact point

7.4.3 The end of a test, where the AEB
function 1s assessed, is considered
when one of the following occurs :
- Vyur = Okm/h (crossing) or Vvur =

Verr/est (longitudinal)

B BT ] i S BEAR
(A) FAxEH 0+£0.05m
(B) 4w 8 0+£0.15m
(C) Blwi# A 0+0.15m/s
(4) HE#HALFR 0+1.0°s
(5) 2 e 0£15.0°s
(6) PRz A& pRp 58 554
A& Tk R 2 i B £0.2km/h
(7) Biefd Tk
(A) PHEFATRIERD 57

4t 3.0m

(B) PH-7A) jED §m
4 4.5m

(C) PHpi7d st 705 de
H 4w A 17m

D) pPEFABPE) 725
1A shpEAE d fRaidg gk 10
m ¥ 28m

3.11.643AEB # i 2 3%% > # 4 T it

EiEH P 2 - kTSR
(1) S 2 3wk B = Okm/h (7 4%)

X % B §mik B = Veer/ser (4]

W

bo

I:;\;
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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

7.4.4 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

Q) P fmip L pihn
R A ey & 4

B PHEEFASPFpFISHFL
CHFPREANPERD FE

e

3.11.644 72 K& @ * p dofr X ¥ &

SV ETEIE I AR
T@ B E > e EF A E BN
(override) 4T & % 4o :EBh 4~ hoiE B 5
% 5 km/h PF > R Aok BiE o 3R
Gt B H i F Ry
B o Aol g s B LT R o iR

e A R R

3.11.6453 7 R E L& ff 04 % biids

]
PR A A R K (ERY T LY

13 20km/h 2_ 388k 2 %) BT - X

ks id B B4 10 km/h o £ 5 4

AR PR A AR 2 R R R
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10km/h. When there is contact, first
perform a test at a test speed Skm/h less
than the test speed where contact
occurred. After this test continue to
perform the remainder of the tests with

speed increments of Skm/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 is 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 Skm/h.

Skmv/h 3& (7 385 o ok @Bk (5 0 M
£ 2 5 km/h 2 vEHE R GE T D
B o

RSk R 20km/h 2 pE S F B iR E
HORRLk S g et Rl %L
Wk oFkE R B 40km/h 12 b pEs
F R0 R ]2 15 km/h o R
b SRR o

HEw S AR IEE AR
CRREEE AR AEREFERFZ 17
TR E T BT - RSk R
be mmmhogﬁ%auiﬁgﬁﬁag
AR 17 fisgd H &g > gy
4 e 2] PR R F Skm/h B 7 E
B oo JU Bk ts 0 MR 1 Skim/h 2
2 B St K Ranr ot

124




2025 & %% Euro NCAP L% 2019 # 5% Euro NCAP % i2 37 TNCAP i~ % %(% = %) & TNCAP % = %E%T.‘i

Stop testing when the manufacturer 3 ARE EIRR Y AR IEE K
predicts that the FCW is not issued & TR #}.F‘?*F’* 1.5 #j =@ ’5?:' ¥ 7
before 1.5s TTC. P R B b SRR o
7.4.6 Where the predicted speed 3.11.6.4.6 :p5% # i 40km/h ™} p&F >
reduction in the tests above 40 km/h is FERIZ R TS 5 20km / h( &
at least 20km/h (sufficient to score B ) e aEsk R PIE R R
points), but the actual speed reduction B 153 20km/ h 2 F » JR3pehie
measured in the test is between 15 and T iRk HY AR AR

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 Fm > RRIEE FAE T AR
1.7s TTC, the test shall be repeated a REEF 1S58 1TH2F 0 ipete
further two times and the middle value T3 K% HP FF R TR o
will be used in the assessment.

ANNEX A OBSTRUCTION ANNEX A OBSTRUCTION 3.11.8 faw & < 3017 s’

DIMENSIONS DIMENSIONS

A.1 Smaller obstruction vehicle A.1 Smaller obstruction vehicle 3.11.8.1 -} A ? i@ 311.7.1 ] Al s @ dm

I
The smaller obstruction vehicle should| The smaller obstruction vehicle should| -] & F &t @ 45 %> ) 3] 7de5 & ¢ | 3] Fj =R R e (e V7 SO )
be of the category Small Family Car| be of the category Small Family Car| %] > & ¥ 3T PEH T A BT AiT2 | B » ¥ ¥ IR GF A B A KT =
PAR@EI R EMT 0| B o AlRmi et 047 ¢+ o

and is positioned closest to the| and is positioned closest to the| & ° -
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pedestrian  path.  The  smaller| pedestrian  path. The  smaller| *EEEd &7 o BB B IFS 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.

enicle Vehicle width ebicle Bonnet ] ebicle Vehicle width emicle Bonnet ] - ey . ﬁ Py LA L | TTEER D e

\le :gln:u f: l l:::l:; ‘hel:glhl‘ l?g&l;:;n BLE height L‘: gtlh l(;:;rth;i; }_m]‘;;t l?sih_u.ﬁ-l;l BLE height Bk (ra 2 ) . E3 T3 p Mi) W r%i‘ SEBE 2HRAE (F ;;;w) E 172 (s /,%3; . m»«: SuEE
Minimum 4100 mm 1700 mm 1300 mm 1100 mm 650 mm Minimum 4100 mm 1700 mm 1300 mm 1100 mm 650 mm R 4100 mm- 1700 mm- 1300 mm| 1100 mme 650 mm. 4100 mm-| 1700 mm- 1300 mm{ 1100 mm- 650 mm-
Maximum 4400 mm 1900 mm 1500 mm 1500 mm 800 mm Maximum 4400 mm 1900 mm 1500 mm 1500 mm 800 mm AL 4400 mm. 1900 mm: 1500mm{ 1500 mm- 800 mm. 4400 mm-| 1900 mm. 1500mm| 1500 mm- 800 mm-

A.2 Larger obstruction vehicle

A.2 Larger obstruction vehicle

3.11.82 + 4wt i

3.11.7.2 = A 8

?

The larger obstruction vehicle should| The larger obstruction vehicle should| = A & §m & B> ) 4] ik & 45 ~ Al 2 iﬁ)ﬁ%%%“ R S

be of the category Small Off-road 4x4| be of the category Small Off-road 4x4| %] > ® ¥ -] AR d §wfs > o < 3] W> ¥ § ) 3o ﬁf 3o < F)

and is positioned behind the smaller| and is positioned behind the smaller| a2 §@& = & 0T = <> *HEEE I | e iﬁf'% EriT R b EpEd

obstruction  vehicle. The larger| obstruction vehicle. The larger| /& = iFd o &aiFe 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 T e | e | Gl [ o Jewen | (SERR Jewsn | o s GERE e
Vi v Iso0mm | Troomm | || ot | {0mn | em | E T roomn T woms——womn ||k | omm | Dwmn | woms
A3 Obstruction for  bicycle 3173 p (78 Sesd PR 2 I dr

acceleration phase Ry Gad o FAEW 2 XA
The obstruction represents a permanent 14 Flgr 22 5}@ P g EEs H A Rz
full view blocking obstruction from the PR (RS T
ground up (brick building or wall) 7) -
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between vehicle and bicyclist running
parallel with the bicyclist path.

A.3.1 Obstruction dimensions
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

The obstruction

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

colour.

A.3.3 Radar properties
The (RCS)
properties of the obstructions long side,
visible from the VUT, should be
similar to brick wall with similar RCS

radar cross section

observed as depicted in Figure A.1. It is

noted that the RCS verification

3.11.7.3.1 Higgde ©
LEhPiET L2 K G Bmb o iRl
$Tnisg 2 i o
(1) Higd i B >2.00m
(2) HgEd %5 >0.05 2<0.50m
(3) Hgtd £ 5 >8.50m

3117327 A4

%D mT LI 2 R5 ok 530

P PR\ %,
EEap 0

3.11.733 5 &

KA %D Y Labmp £
F5H R 5 RCSOHF M > R s
i 0 7 e le BURI B 11 22 RCSe 3 3, ¢
RCSHFH B 2L 2 % B
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scenario is not a 2018 test scenario.
SR >
b Bl 11 Fﬁ@i«‘f” BlR B
Figure A.1 Obstruction measurement
set-up
ANNEX B TESTING AT LOW |ANNEX B TESTING AT LOW|3.11.9 P8P T35 2% 3.11.8 MPR P B AR
AMBIENT LIGHTING |AMBIENT LIGHTING
CONDITIONS CONDITIONS
B.1 Illumination Situation B.1 Illumination Situation 3.11.9.1 B R Fiv 3.11.8.1 B EF IR
Based on a GIDAS hotspot analysis,| Based on a GIDAS hotspot analysis,| & 4 GIDAS(German In—Depth i 45 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| This FEuropean Standard defines| #* % &% 2 & I“JL BB o HE | g R T 'Iﬁ‘ e & RO Hagpe e
performance requirements, which are| performance requirements, which are| * § P 7 &5 Hp LLEIP‘ BRP | *F AR R R i L RRP

this appendix will describe a test
condition for a night test scenario in

urban situations.

B.2 Reference EN 13201

Accident Study)# g4 45 > A ik
fodt P H R RRTE AR

3.11.9.2 4B EN 13201

#- Accident Study)# 8E4 47 0 A iE 2 K-
R UL I F A ]"?a“b%» \%4‘55@ iEiE o

3.11.8.2 % EN 13201
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specified as lighting classes for road| specified as lighting classes for road| 2- FBF' % %> ¥ ¥ Gp BeRP 2 k5| 2 BP S50 ¥ ¥ R BBP 2 k5
lighting aiming at the visual needs of] lighting aiming at the visual needs of| & & ° I
road users, and it considers| road users, and it considers
environmental aspects of road lighting.| environmental aspects of road lighting.

EN 13201, Road lighting is a series of] EN 13201, Road lighting is a series off EN 13201 > ;g B2 e P? ~ i » # 35277 | EN 13201 »sg R P ~ 2> & 50T

documents that consists of the| documents that consists of the| ¥%4 : Tt

following parts : following parts :

— Part 1 © Guidelines on selection off — Part 1 :  Guidelines on selection of] (1) % 1 %4 : B % Ju:%‘a‘&:}ﬁ (1) % 13e kPR @ssjé'a‘&a‘ﬁ 2
lighting classes [Technical Report]; lighting classes [Technical Report]; [FasaR £ 1 [Fitr3R 2 ;

— Part2 : Performance requirements| — Part 2 : Performance requirements| (2) % 2384 M &8 {[A 2 2], | Q) % 234 M B F A2 2]
[present document]; [present document]; (B) % 33 Mty B) % 3me My,

—Part3: Calculation of performance;| — Part3: Calculation of performance;| (4) :)v 4 3% L ‘E_ RIRP M2 32 (4) %43 ERIED iz > E,

— Part 4 : Methods of measuring| — Part 4 : Methods of measuring| (5) % 53%4 @ it /khs *x:}ﬁ 7 o 5) % 534 ikt a‘;q o
lighting performance; lighting performance;

— Part 5 Energy performance] — Part 5 :  Energy performance
indicators. indicators.

B.3 Terms and definitions
E - horizontal illuminance over a road

area measured in lux (Ix)

Emin _

horizontal illuminance averaged

B.3 Terms and definitions
E - horizontal illuminance over a road

area measured in lux (Ix)

Emin

- horizontal illuminance averaged

3.11.9.3 jiFgE 2 T &

B BB ok T R 2 (005 £ R
H o
Emin :’*E m_l ;[—’Jﬁ,‘ J J\_l Fl@fg

3.11.8.3 3% 2 T
E-fBESrkIRAEI(IX)E B
Hi=o

Emin 3§ & T i ch T 305 R T R A
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over a road area measured in lux (Ix).

Emin - lowest illuminance on a road

area measured in lux (Ix).

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

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.

over a road area measured in lux (Ix).

Emin- lowest illuminance on a road

area measured in lux (I1x).

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

=)

B.3.1 Derivation of parameter

The test condition in this appendix is
The
illumination values refer to DIN EN
13201.

based on accident analysis.

pi(lx) 5 BRI E o

Emin-3g . %
TRpH = o

Bk R 1 (Ix) B

T Ok < KT RAE
/Fh_ﬁf p—' o

Emax _;,E
12 (Ix) &

B
£

T4

4

o

J-;E%E»R- JAm

}S"f{lé FININI)

,ELE'},%P 2k H-3 i

GESARHEIR)

3.11.9.3.1 & #cenda 3
AEw ¥ R E i AN E YT e
PR &%+ DINEN 13201 -

M(Ix)E ERIE = e

Emin-:g § % #
T RIHEH > o

mﬁx I'{‘p@& 'X(IX),?-

Emax_lgﬁ)é, oAl g RS2 B A Pk E ﬁ@ﬁx“

M(x) s £RIEH e

$4BER- Een R Y B G RS o

Awd oo

G2 ARHEIR)

3.11.8.3.1 $#cendn
ﬂkp}:‘? ¢ mpé‘%;”}:' ik‘%"i ‘__,,;[A,\ﬂl:ﬁ- o
PR R E %+ 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 Illuminance
class S1 following values are defined in
EN 13201 :

Values for Class S1 :

Emun > 15lx AND Emin > 5lx

Emax < 1,5+ Emun AND Emax < 22,5Ix

Eref - In order to reach a stable measurement setup, a reference value 1s defined as

ref: Euii:!:Emux: 15“’-;22,51)(:18’751‘*

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 [lluminance
class S1 following values are defined in
EN 13201 :

Values for Class S1 :

Emin > 151x AND Emin > 5lx
Emax < 1,5+ Emin AND Emax < 22,5lx

Eref - In order to reach a stable measurement setup, a reference value is defined as:

Eref = ITmninm _ BB _ g 751k

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

IERPRAEGRND HFAIRGERZ IR
#A530..60km/h> 1 &% H
B AR T LFEp AR R FA

PRl ME3 2% 5 AA# - v i
ME3z2 5% %% :C3%2 S1-BAEX
G S1 #7720 1 % &> EN 13201 :

7
~

A5 . .
S1 & &g @
Emin > 15lx AND Emin > Slx
Emax < 1,5* Emin AND Emax < 22,5lx

Eref- & THIEBTWMEMNEE » FEEERS
151x+22,51x
2

Emin+Emax _
> =

Evef = = 18,751x
3.11.9.4 % P if i
PRERT G SARARE o GELT

)

-

ARPBR G R A B B2
#RE & 30...60km/h’i£ié3*;ﬁ
;ﬁ&ﬁeﬁq_ﬁ,iﬁfcgirg B Z FA o

PRR A ME3 S 5 A o7 i %
B S1 772 &% &> EN 13201 :

7
~

45 (SRS
S1 % % g -
Emin > 15lx AND Emin > Slx
Emax < 1,5* Emin AND Emax < 22,5Ix

Eref- B THSEEMEMEE  BAMETAS

Emin+Emax _

Eref = 3 w: 18,75Ix

3.11.8.4 kpeif i+

ARERT G SERREE o GELT
)
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“ GEZAEELT) GEZKEELD)
= | = | " | . N\gm<?j‘t o : ‘Da: y‘:ﬁ“‘hzg”'mp
B.4.1 Background illuminance B.4.1 Background illuminance 311941 # F R AR 3.11.841 F B R A
The background illumination is an| The background illumination is an| ¥ R B A % 2 @ RERARA LR P ARAE R Z'FH"RERBEZR
additive value to the streetlight| additive value to the streetlight| F* & ° pE o
illumination. illumination.
The position of the measurement of the| The position of the measurement of the| &> Fi4% Bk i RIFFREER| B AR ERTARE  ER
background illumination shall be| background illumination shall be| % ® f& & #F /> }f%f’bg MEREZ D FAREDE BMP AT BRES D
measured at the collision point. During| measured at the collision point. During| *& ° E e
measurement of background| measurement of background
illumination all lamps and vehicle light| illumination all lamps and vehicle light
shall be switched off. shall be switched off.
Maximum of the background| Maximum of the background] "R F#FEFFF2ZF T RAE S R P RE%RFLE LTI ARAE LR
illumination on a test area during night| illumination on a test area during night| /]- ** : AR
shall be less than - shall be less than - Ieg < 1Ix Ieg < 1Ix

Ieg < 11x

Ieg< 11x
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8- Measureme

nt poi

B.4.2 Tlluminance at VUT path

The illuminance of VUT path (rver) 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 :

I'VUT = Eref +Tolerance = 19lx +3Ix

1VUT = —Eglllwm 16Ix < TVUT =22Ix

For CPFA, two additional lamps on the

farside shall be switched on and the

GESARHEITR)

S/2

— €

)
F /2 \jﬁ

S

EE :
dummy
BB :

under Test
g :

eMeasurement point

Axis of centerline of pedestrian

Axis of centerline of Vehicle

Distance between street lamps

B.4.2 Illuminance at VUT path
The illuminance of VUT path (7ver) is
defined as an average of illuminance
measurement points along the VUT
path,

illuminance shall be in a range of :

trajectory BB. The average

IVUT = Eref + Tolerance = 19lx + 3lx

%2 T Iok Rk

3.11.9.4.2 % S B Rk (22 B &

5 B B IREL [ (7 ) B R 2 %A S
¥ % Sk 8 RIS BB 2 T 10 R B
RIBE o HOTITIE Y A g R

25%3 75%~ 178 523 Mmdr

ERERRE 283

IVUT = Eref + Tolerance = 19lx + 3ix

vu 16lx = I VUT <22x

El_lwun,

IVUT = _Zz—lf VUTi;

S RKEET)

E: piEiF A2 ¢ <hhdll
B: XZd w2 7 i
S BRIERFIE

oF Plg-

3.11.84.2 % S d fREeio2 B A

S5 B AR ST ) DR R 2 R
'“*R%é’iﬁﬁfnuBB7 Timma R
R BE 'lf:”ﬁ@fi)"@i_lj“r%'ﬂp\ .

IVUT = Eref + Tolerance = 19lx + 3lx

100x < I VUT <22Kx

TR R /p:ﬁ.ﬁ:_'fif“‘ ok i BT

Bz 2 BARECHTHORERER

,:v_%:&u—rﬁ,a@}]\ :

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

IVUT = Eref xTolerance = 25lx +5lx

1VUT = %Zil:llIVUTf; 20ix < TVUT <30Ix

E
KK Ky X XX Xy X X Ko

2 5 5

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

Emin

I EPTi ranges from 1 to 6 in nearside

1VUT = — 21111 VUTi;

GESARHEITR)

Measurement point
T, @
i=1.11

fm)
if 52 %j

T
1
1

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

B.4.3 Illuminance at EPT path
The illuminance along the EPT path,
trajectory EE shall be at least I EPTi
>Emin

e E P AT A

IVUT = Eref £Tolerance = 25lx £ 5Ix

200x <

3.11.9.43 P &7 4 i ;fff‘.iﬁ@fi

RIS ZBRR

B3 " 5 1EPTi> Emin

$0 5 5

Boiea (B 3.11.9.5) »

TVUT <

30ix

75 EE

S RKEET)

3.11.84.3 P &7 A &

IEPTi #H 3 13

6

s

BE 6 2

E:pfEiEx2 @ b
B: $£%® fmz 7 o hil

S RIEFIE
Xi: & p|ELF enpEds
X1, Xo, .. X10=S/10

BLE 2 RR
I %Efg‘fﬂ& pls——»%fi r'/f;u— EE
&3 ° 5 1EPTi> Emin
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scenarios (Figure B5), where street
lamps 6 and 7 are switched off. I EPTi
ranges from 4 to 11 in farside scenarios
(Figure B6).

1 EPTi > 5Ix

52 s

o

Df=6.00m

Axes
EE - Axis of centreline of pedestrian dummy
BB - Axis of centreline of Vehicle under Test

en the eentre of the light field and the VUT path (nearside)
n the centre of the light field and the VUT path (farside)
mps

Points
Ier; - Measurement paint
=1..6

Figure B.4.3 :

nearside scenarios

[lluminance EPT path -

I EPTi > SIx

Measurement point
1EPT, @

i=1.6

4 M
5/2 £l S/2 ]w

i
| :

EE : Axis of centreline of pedestrian
dummy

BB @ Axis of centreline of Vehicle
under Test

S : Distance between streetlight

Yi - Distance between measurement
points

Y1, Y2,.. Ys=1m

7B R R s B R S (W

3.11.9.6) > IEPTi =l = 4 3 11 -

1 EPTi > 5Ix
HSAHBEIT)

1 EPTi > 5Ix
EESARHET)

EE : P {742 7 & fhiil
BB : £5% % fm2 7 o ihi
S TRE R

Yi: & RIEERF cniEdE
Yi.Y2,...Ys=1m
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s sz

Df=600m

S - S e B

s2 s

of the light field and the VUT path (nearside}
of the light field ai mnavmpmn sicle)

Pai
1eFT, - Measurement point

Figure B.4.3 :

farside scenarios

[lluminance EPT path -

B.4.4 Measurement tolerances

All measurement tolerances shall be
E @ +1kx

B.5 Test Equipment
B.5.1 General requirement
The chosen lamp setup must reflect real

world conditions. It is not allowed to

install separate lamps to reach the

B.4.4 Measurement tolerances

EE + 1Ix

B.5 Test Equipment

B.5.1 General requirement

All measurement tolerances shall be

The chosen lamp setup must reflect real
world conditions. It is not allowed to

GESARHEIR)

3.11.9.4.4 B Rl FF 4L
T BRI FFAR S
E : +1lx

3.11.9.5 #&pe i
3.11.9.5.1 - % & &
BhZEKEREEL R
FoLTFELS B E

BRIEE - R o
/},%l |1 Xi T"J HlT r'ﬁ) I’}:
install separate lamps to reach the| # o & 3% pF > ¢ * LED % >

3.11.8.4.4 & iP5 7734
erF /Hﬁ p*pﬁ‘g—_f@i}
EE : £1Ix

3.11.8.5 s e &

3.11.8.5.1 — #x & F

FiRZ K ERBEEFIRIEE - Ko
FouFAREE R E I AT E R
%o R R EEEPE > ¢ * LED % >
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required conditions. For the night test,

required conditions. For the night test,

l*i

LY R 113

EEFERE TN

B 1A

a LED lamp shall be used due to its| a LED lamp shall be used due to its EFi ﬁ %' :EE R Rg . A AR R R
overall advantages like homogeneous| overall advantages like homogeneous
illumination, long-term stability, power| illumination, long-term stability, power
consumption etc. consumption etc.
B.5.2 Glaring B.5.2 Glaring 3.11.9.5.2 px sk 3.11.8.5.2 pz sk
The lamps shall not be tilted towards| The lamps shall not be tilted towards| &k 7 ik A R w L 5% & RIS BhD B FHA R > < %D fE [T
the SV path to avoid any glaring which| the SV path to avoid any glaring which| # & B% £ B B Bl B idie o BRI E 5| FALP LB EBR BB o BB &

could affect the sensor performance.| could affect the sensor performance.| ¥tz B2k 7 & I IR 43d B ® I niE| L2 Prk 2 B IR Aid sk % 8 X
Glaring of the sensor system shall not| Glaring of the sensor system shall not| ## = » 3% 8 72 Jii F & §REL IS P 2 o F 8873 BirF 2 HEA
RA o A

=g

\4 3

\4

occur everywhere on the test area and| occur everywhere on the test area and
especially not along the section of the| especially not along the section of the
vehicle path. vehicle path.

B.5.3 Constant illumination function B.5.3 Constant illumination function 3.11.9.53 1= Z_ P # 5 3.11.8.5.3 1= 2 R P 5 i¢
To reach constant test conditions| To reach constant test conditions| % *T 32 % & * 2 G HEF|E | 2% Z2 R+ 2 G P E I E
during test and lifetime, the lamp shall| during test and lifetime, the lamp shall mééﬁﬁv EECRRAREL 3 ETORP | dnprRiEE O OBRRE O ETORP
have a constant illumination function. | have a constant illumination function. | #* ¢ ° o e

B.5.4 Colour temperature B.5.4 Colour temperature 3.11.9.54 ¢ 3.11.854 ¢ &

The colour temperature of the lamps| The colour temperature of the lamps| &k ¢ J§ & = 4500+£1000K 2 & o | Fihed § & = 4500+1000K 2 7 o

shall be between 4500+1000K. shall be between 4500+1000K.
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B.5.5 Mounting device B.5.5 Mounting device 3.11.9.5.5 % %%k i 3.11.85.5 % %% &
The lamps can be either installed] The lamps can be either installed| &R ¥ B 2 % K> B 2 & % 530 BRT B L% 23 F 45 & & £
stationary on a fixed pole, or on a| stationary on a fixed pole, or on a| # & = %r7E b o & LR & oae KX F| BEZ % F o % BUF B KX B
mobile tripod. The mounting device| mobile tripod. The mounting device| £ 20 m/s 2 k i# © Z20m/s 2 ki 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 4 7 B (F) 3.11.8.5.6 p d 7 B (F)
In the passenger side of the VUT test| In the passenger side of the VUT test| # & 3F & X B & §mf £ P2 385K 7 L3F L %D pR £ plL F%E

path it is not allowed to install any

mounting device from the lamp.

Driver
side

1 Passenger

‘ side

|
6m L F>

|

The free space F between the VUT path
and the mounting facility shall be F >

4m.

B.5.7 Test setup
Four lamps in front of the pedestrian

path and three lamps behind the

path it is not allowed to install any

mounting device from the lamp.

w
-~

-~

4m

The free space F between the VUT path
and the mounting facility shall be F >

4m.

B.5.7 Test setup
Three lamps in front of the pedestrian

path and two lamps behind the

EIERA RE SRR A

GESARHEIR)

LD RS X RS2 ap
d 2B F s F>4m

3.11.9.5.7 i#5& % T

RN TAREDHRE: FER
HEARSSHEEZ FRERGEL

IR REEPEERAE -

G2 ARHEIR)

55k REL S B % ER G2 B ]
4 7B F s F>4m

R AT AR L LR
WA REERRES §RRGEL
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pedestrian path are required (see figure
below). That

provides a homogeneous illumination

lamp configuration
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.

e centre of the light field ani
ntre of the light field am

d the VUT path (nearside)
d the VUT path (farside)
$ - Distance between street la|

Figure B8 : CPNA Night-time setup

i i —— |
! 3 I s J - ;L.i 8 ‘

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.

—Tgl)o -z;JA/},%IﬁD B IZ:%__:? %’—( s 1]

R ERZFBR2ZIZIRP -

PHFAGEE A%R 3 2 4 21
GRh = XA pidg (58 b BR 6 2
Do

BR3-4-62% 7T REAPFAIE -

BEROE TERBRHTRY B

EE%XE.T)

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 ERE 'R%E“?ﬁ‘i‘%’ﬂ
RERBZTR2ZIBIRD -
PHEFAGEZE ABR3Z 42 F -

nﬁ = XE.T)

D: k3¢ B X §Rik T 2

] e BEAE
E:PH#iFA2 7 <ihdl
B: X%2im2 ¢? wihi
VUT : #5%2 % 4

EBT : p &7 4

S LRE R EE
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pf=6.00m

Axes

EE - Auis of centreline of pedestrian dummy
BB - Axis of centreline of Vehicle under Test
€C - Axis of centrelines of obstruction venicles

Distances
Dn - Lateral distance between the centre of the light field and the VUT path (nearside)
DI - Lateral distance between the centre of the light field and the VUT path (farside)
S - Distance between street lamps
I - Dummy H-point to front of obstruction vehicle
| - Distance between Vehicle under Test and larger

obstruction vehicle

Points.
L - Impact position for 50% scenarios

Figure B9 : CPNCO Night-time setup

Axes
EE — Axis of centreline of pedestrian dummy
BE — Axis of centreline of Vehicle under Test

Distances

D~ Lateral distance between the centre of the light field and the YUT path (nearside)
Df - Lateral distance between the centre of the light field and the VUT path (farside)
S - Distance between street lamps

Figure B10 © CPFA Night-time setup

140




2025 # % Euro NCAP %

2019 # % Buro NCAP 4.3

i% 37 TNCAP i+ ¥ % (% = ')

45 TNCAP % = %43

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
the

trajectory AA, which passes

pedestrian dummy H-point.

sz

5 - Distance between street lamps

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
the

trajectory AA, which passes

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

311958 P &7 4 i

B
B
PiTAZ BT EE B3 ERE3 2 4
Z_ F’&’T1§3§B'ﬁ1 ’T/\E"ﬁé ‘Qvgﬂ°€$‘
Fe AL HF BARIL AA 0 B i

WP AZ HE -

DEZQ}EE.T)

3.11.9.6 75 fie i 2 # |

FavF A2 22 BEgx Tt

3.11.85.8 P &7 4 i

-4
NER

P74 2 Bajs BE B EE 3 2 4
2B E P AR A g
TS ER S8 R § ViUV
P2 HE

S RKEET)

AA P RIF A2 HERRLE
E: {742 ¢ bt

B E B R

S

3.11.8.6 é%}ﬁouﬁ %m]
(TL® f’l’lk:!'__L

%%m%%w‘%%&

2 B ’T%n‘:ﬁﬂi

R %
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provides example test equipment, test| provides example test equipment, test| #&Fe & F 0] ~ FHRKEZ BRI S| ¥ VREFBSRE P EAFE HR
set-up and reference measurements that| set-up and reference measurements that| % > ¥ FE LK B # & A iF 2 eh&| Ro
can be taken to ensure that the set-up| can be taken to ensure that the set-up| & °
will meet the requirements of this| will meet the requirements of this
ANNEX. ANNEX.

Lamp type B.6.1 Lamp type 3.11.8.6.1 %z 4] 5%

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.

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 e 3 58
Schuch, 48 LED (48 2403 ABX CL) 2

Schuch, 47 _LED (48 2403 ABX CL)

Schuch, 48 LED (48 2403 ABX CL)

G2 ARHEIR)

GESARHEIR)

3.11.9.6.2 32k K E AL R

wAE D 3.11.942 311943 &

T\ D) ;LL%—/'F‘?_,% i&_’f]l T 2;‘\39: o

¥ (A FERREESE 1 E PR R2

3.11.8.6.2 3k E E AL R
B E D 3.11.8428 3.11.843 &

P RFPELT Sl

o7 1A R IRIEY E TR K2
PR TE o

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: 4,0m+0,Im;Df: 6,0m=+0,Im

The height of the lamp should be

adjustable in order to reach the

requested illumination values.
H: Sm+0,Im

Angle against ground and pole.
a - 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%
vy <1,5°

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: 4,0m=£0,Im

The height of the lamp should be

adjustable in order to reach the

requested illumination values.

H: Sm+0,Im
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: <1,5°

1237 TNCAP %< & % (% = %)
S : 25m+ 0.5m
¥ - T FIN A K LED % & o

v B R T DR e BEYE
Dn: 40m=+0,Im:;Df: 6,0m=+0,1lm

By AEZRE R rE DR R
BB e
H: 5m+0.Im

J’lﬂ—lmb’:’J ‘%&7 ,s"}i
a - 90°+0.5°

BATHREET R B 2
A e (1R300 59 10°)
T: iz} 0°

¥ - TP EPN B LED %8
v B R T I o] e JEAE
D: 40m=0.1m

v AFEERE R MEDE LR
BE o

H: 5Sm+0.lm

BTG bR

a - 90°+0.5°

BREARET B R F
BE o (R 0°0 5% 10°)
T:H#HF=E 0°
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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 =+vDn? + H2 =4m? 4{5m?2
Cn: 6,4m + 0,1m;
Cf =/Df?+ H% =V6mZ% + 5m?
Cf: 7,8m = 0,1m;

e L
. D, F s
e N
J==) |
‘-—I E Y \ !
I A Y

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
F - Free space between driving path of VUT and equipment
H - Height of lamp
C - Control line
T - Tilt of lamp
o - Angle against ground and pole
¥ - Cross slope

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.

c=VD?+H?=

C:64m+0,Ilm

vVam? + 5m?

e FE

FERERGY SH L &g TG

S E hoe 7 HEEFEETESSCZ
£RGE™ MiTe Cn 2 B O

W RS ¥ Ap A
R L EERE

Cn =+vDn2 + H2 =v4m? H{5m?2
Cn: 6,4m + 0,1m;

Cf =+/Df?+ H% =V6mZ? + 5m?

Cf: 7,8m £ 0,1m;

EHZQEEEA.T)

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

5 R

RAE R BR A SR L 2T 6
2 E Ao A EETEARCZ
£ ks e ¥ AP
0l g Al L R

¢ =VD? + H? = /4m? + 5m?

C:64m+0.Im

nﬁ = XE.T)

R:k¥gFBamlme v 24 8L
L:Bha? wREERT )
D:kHiP X% R T2
e FEYE

F:X%3 iRl RELTE el & en
pd 2z /F
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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 a range of -
p1,2 : 90°+0.5°

“B,=90°

-

[~ B,=90°

N Y

N A

By - Inclination of lamp to ground
B, - Inclination of lamp to pole

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

1 : 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°

1 _L__\__J_

3.11.9.6.3 *Fhengis M &
wEE BTk A o BRI &
%?_IJT#@P\ :

B1,2 1 90° +0.5°
GES AR EEIT)

I

1= QDN

B1 : inclination of lamp to ground

2

inclination of lamp to pole

B.6.4 Orientation of lamp
In order to get well balanced light

distribution, it is necessary that the

3.11.9.6.4 &k e i

= EE R

izﬁ—i:!fg_rm”c,ln\ W B R

3.11.8.6.4 *&

H: %Bha3g B

C: Ird|:

T BRMEAR

o e BB AR
y i oRleH R
3.11.8.6.3 Bihagm ¥ &

SEESFTk L o BEiRE &R
’}”:\.‘1—"-%@]1\ :

B1,2 1 90° +0.5°
AR EEITR)

—“EE
n@ =

Bl : BRI w2 M4
Bz JA/},%Y b"iJ 1}:‘» 5 IPE ,s,_

Rehs
SR R Efrank o o FiharE]

WeRBLENT FRAP
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rotation of the lamp in a range of : rotation of the lamp in a range of : wHERRBANT #j; FIp - p - 90°+0.1°
p:90°+0,1° p:90°+0,1° p © 90°+0.1° GESKEEITR)
EEZQEEEA.T)

B: %8 im2 ¢ < il

disagi BB © Axis of centerline of Vehicle F: 2%3mehf R 2 i g [ eh
E'li':‘;ﬁ,Z’T"d‘.iﬁi'(fiﬂvi’é':'n”ﬁ.ﬁi?n?fgiﬂﬂﬁ:’f‘Sﬁfifi?i!Ldm.zvm.,m under Test E e
S F : Free space between driving path of] DHEY - R ¥ LR ] Yl
VUT and equipment B BEAE
D : Lateral distance between the center R:EFBEHSmd v fda
of the light field and the VUT path p: IR & B
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—‘% H 2 40
It is not allowed to install any mounting| It is not allowed to install any mounting|3.11.9.6.5 ji#&-= % 2_ 4 5| 7 eFhpd ZREPARE ETREE
device within the free space. Different| device within the free space. Different| # w3 e pd ZFP X E E P X &) LE-F R * 2 b fdid> T3
solutions are possible to reach the| solutions are possible to reach the| X ¥ o ¥ & * % perf2 > ki p]| 3.11.85.6 ¢ T & & R o
requirement as defined in B5.6. requirement as defined in B5.6. 3.11.9.5.6 # T & & F o

146



2025 & %% Euro NCAP L% 2019 # %% Euro NCAP 3% i3 37 TNCAP 52 ¥ % (% = %K) ¥ TNCAP % - w337
' - S KEET)
GBS AR EET)
R
ofthe gt BB : Axis of centreline of Vehicle BB : £5%8 w2 ¢ < dhi
under Test F: RE&%DImOERBEEEXG R D
F : Free space between driving path of] pd 2/
VUT and equipment D:kFBr oLk R /2
D : Lateral distance between the center Pl BEAE
of the light field and the VUT path R:kFFhBivd w338
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 45|
It is not allowed to install any mounting| It is not allowed to install any mounting M-’é‘ %’i’ % 2 o bl P oeFhapd FREPMREERPE R
device within the free space. Different| device within the free space. Different| # i 3F i ZRPREEIPZE KRG -7 R 2 pafidls dud
solutions are possible to reach the| solutions are possible to reach the| 3 & ¥ 14 1% LA = ) ?*— il 3 3.11.8.5.6 T &K NE F o
requirement as defined in B5.6. requirement as defined in B5.6. F]3.11.9.5.6 T & & F o F¥E TF5.5
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)
5-5-7Tm/ (Date 2017-05-15) 5-5-7Tm/ (Date 2017-05-15) 5-5-7m/ (Date 2017-05-15)

147



http://www.towerlight.de/produkt/tf-5-5-7m/
http://www.towerlight.de/produkt/tf-5-5-7m/
http://www.towerlight.de/produkt/tf-5-5-7m/
http://www.towerlight.de/produkt/tf-5-5-7m/

2025 # % Euro NCAP %

2019 # % Buro NCAP 4.3

i% 37 TNCAP i+ ¥ % (% = ')

45 TNCAP % = %43

configuration tripod

configuration cement pole

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
the

calibrated luxmeter must be set on

To measure illumination, a

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

configuration tripod configuration cement pole

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
the

calibrated luxmeter must be set on

To measure illumination, a

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

311971 %

configuration tripod

3.1197 %
& FE % 3.11.94.1 ~ 3.11942 =

configuration cement pale

= Bl

configuration tripod

3.11.8.7 &
LOFE % 3.11.84.1 ~ 3.11.842 %
3.11.843 % & 2. 4 W F%KE -

configurarion cement pole

311943 T &2 $HWERFHKE -

:71:;( ’ :/E}f% Fﬂ.T &3‘9‘2‘\&

R T

S ERIPRAR D BEIREDRAEKE
A G I%—‘;’i’—ﬂ\fﬁlﬂlm NE A o
P:<02m

311871 %

Ro B RSKET S8 S

RIRR L

SERIRE BB SR R RE
WG REHEEF TG D & o
P:<02m
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= = GESKEET)
; EES AR EHET)
v L ‘T &’_"lf : I‘
Luxm;er [ '
En : horizontal illumination En: kTRAE
R : Reference point geometric center of] R o ol RN e 1
the light field P:¥ okt 3 R
P : maximal height over ground X X ¥
X : Position X ol BE a2 R
a - Angle against ground
B.7.2 Example measurement grid B.7.2 Example measurement grid 3.11.8.7.2% Pl e 2 Bh2_ & b
To ensure, that the parameter defined in| To ensure, that the parameter defined in|3.11.9.7.2 8 ip] 4 2 82 = 5| 5 FE W 3.11.84.1 ~ 3.11.842 %
B4.1, B4.2 and B4.3 are in line with test| B4.1, B4.2 and B4.3 arein line with test| = #& % 3.11.9.4.1 ~ 3.11.942 % | 3.11.843 % & 2. BB FEHK K 5 -

setup, the parameter must be verified

and documented.

For IEPTS, IVUT6, IEB the position
for measurement is -
X=12,5m, Y=4,0m.

setup, the parameter must be verified

and documented.

For IEPTS, IVUT®6, IEB the position

for measurement is :

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

3.11.943 T &k 2 S ¥ B2 % K ¥ -
Mo AT s S

Ff'—T

- HIEPTS IVUT6 IEBE B = % 5 ¢

X=12.5m, Y=4.0m.

E’/( ’ —‘,E! @:%Epﬂ.—r Uﬁ;_&gt

#-4IEPT5>IVUT6 IEB £ i =

X=12.5m, Y=4.0m.
H@ @2l T F

B Y-
‘i-

NER
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Luxmeter LMT B 360
http
berlin.de/de/b360.html

/fwww . Imt-

Luxmeter LMT B 360
http
berlin.de/de/b360.html

/fwww . Imt-

e A LMT B 360
http :
berlin.de/de/b360.html

(Date 2017-05-15)

(Date 2017-05-15)

(Date 2017-05-15)

/fwww.Imt-
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The other values see figure below. The other values see figure below. His B XL TH - GEZEKHETR)
S, E £ | . GES AR EEIT)
s |
g ’:‘: I‘:" | . P wnp P ot wnp v i ):vur, iy Ly twna
T = i:: | §3,o '
10 o ° o ° o ‘¢:; o o o o t:: g:n =
10 R =y R yert C —
00 dlem ‘ O] @
‘ i /
nggipj .&? . s 1:;:954 Lamp 3 Larip 4
R - Refen ',:,%,5" t geometric centre of the light field | ST 0,0 2,5 5,0 7.5 Li:é‘ﬂmdinallz;:in r‘rlIS,Cl 17,5 20,0 225 25,0
R : Reference point geometric centre of] R:kgFBamSime v 24 8L
the light field o )
» Measurement point
B.7.3 Example measurement tools B.7.3 Example measurement tools 3.119.7.3% £ 2 d b 3.11.8.73% 2 4 b
To measure the illuminance values, a| To measure the illuminance values, a| /& & * %‘}mﬁ@ BT EPRIRREE-ZF| B %*.% mﬁ@ BIFERIBAEE %
calibrated luxmeter shall be used. The| calibrated luxmeter shall be used. The| ¥ £ & 5 FEAG
tolerance shall be : tolerance shall be :
Maximal error tolerance < 5%. Maximal error tolerance < 5%. Bk A <59 e Bt A <59

Be & 3 LMT B 360

http

berlin.de/de/b360.html
(Date 2017-05-15)

/www.lmt-
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- :
B »
o Bl

:

=iy

w

Luxmeter LMT B 360

Luxmeter Konika T-10A

= _
o .
: .

[Wrary

w

Luxmeter LMT B 360

Luxmeter Konika T-10A

Lixmeter LMT B 3060

P& & 3*+Konika T-10A

= _

-

o - .
- b

[Wrary

w

Luxmeter LMT B 360

e & 3+ Konika T-10A

[lluminance Meters T-10A / T-10MA /| https Illuminance Meters T-10A / T-10MA /| https
T-10WsA | KONICA MINOLTA| //www.konicaminolta.eu/de/messgerae| T-10WsA | KONICA MINOLTA| //www.konicaminolta.eu/de/messgerae
(Date 2017-05-15) te/produkte/licht- (Date 2017-05-15) te/produkte/licht-

figire: Lusinerer Konika T-104

B.7.4 Measurement documentation
The following values shall be measured

and documented before and after a

complete test series.

messtechnik/luxmeter/t-

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

Sigure: Luxmeter Konika T-104

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

complete test series.

3.11.9.74% p|= &

Jfigure: Luxmeter Konika T-104

B3t - s A= BBk 2w B 1 £

LR SAE I

3118748 i) i

messtechnik/luxmeter/t-

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

JSigure: Luxmeter Konika T-104

Rt
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- Background illuminance Ies (B.4.1)
With all lamps and vehicle lights
switched OFF, measure and record

IeB before and after a full test series.

- Background illuminance Ies (B.4.1)
With all lamps and vehicle lights
switched OFF, measure and record

IeB before and after a full test series.

(1) *?%@IEB(:’) 11.9.4.1)
}i’%_ 4 JA/}EIZL “:_t, JAFﬁgF;EmFL
AL *?%fﬁﬁé.%ﬁ?i\éw—'ﬁ
£l

BT 25 dFklERiE ©

fs o

(1)

¥ F B Lep(3.11.8.4.1)
Btsid BRE B OEM P
T RS S 2
R

BT 2l iR ©

f o

- Illuminance at VUT, EPT path| - Illuminance at VUT, EPT path| (2) <% & 8 P (7 A 2 B/Sh 2) X% P HE P RF A 2B Ea
(B.4.2 & B.4.3) With all lamps ON| (B.4.2 & B.4.3) With all lamps ON 13552(3 11.9.4.2% 3.11.9.4.3) Pe R (3.11.84.2% 3.11.8.4.3)
and vehicle lights OFF, measure and| and vehicle lights OFF, measure and i d BihiTE D B FEH P et Bihi B B EH P
record the illuminance at VUT and| record the illuminance at VUT and mhi/‘%—f P BRI e R B iR IFRT 0 BRI e %D IE
EPT path. EPT path. BPRFAZRISSRE - BPREAZRBISDRA -
ANNEX C BRAKE APPLICATION 3.11.10 08 B * #2. 5

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
Terake - The point in time where the

brake pedal displacement exceeds

Smm.

Ay ﬁ%} SRR ) R Y %’%{r’ Al

0 AL o | ALY N |

Tafﬁ'j ERELDrEZ DR
Rk R o
3.11.10.1 238 &

TBRAKE : €08 BiF 24 £ 32 5mm2. P&

gk o
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T-6mvss? - 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-200s2, T-4nvs® - similar to T-6mys>.

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 ~ G 7 2 2 10 % - =
i 4o 3E B dedk BT -om/s’ 2 pE R

f%f« o

T, Totmss 82 % 3 Togmo A7 2

3.11.10.2:p] &

ERIR Jad B iR 2GR

3.11.10.434 {7 o

3.11.103% 8 FHRHRE
% iE < 3.11.7.1.2% 3.11.7.1.3:& 7 &

ﬁ?%%ﬂ%ﬁﬁ°ﬁﬁﬁ%%ﬁ$
S D G D A AE L1044

PR o

3.11.103.1 408 i~ # 43 5%
(1) #5027 Al B4 RED K

FrFRATE o

153




2025 & %% Euro NCAP L%

2019 # % Buro NCAP 4.3

i3 37 TNCAP i% ~ _‘g_"i_lfc_(é; i)

Jir

45 TNCAP % = %43

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? is achieved.

eMeasure the pedal displacement and

applied force normal to the direction

(2) %5? jateid 3 42H85km/he p

T SEE) Sk T

FOIRBEEREZH AR S

85km/h p* - & ¥ & 3 &

1500rpm -

() i PR ED R 7ok R

%80 + 1.0km/hp¥ > r2120+5mm/s

ik 3 i B (Pedal application

rate) (T# £t # (Ramp braking

input) > FFw R 8 3 F 5|7

m/s’ P b ik B oo dok 5 E

PG D e WEE T MY

1500rpmpPF > = 3|5E T 2 L B o

489 4vid B Pl-T m/sPPE 0 R

B

(4) BIEF - TBET LD HFEP R

L ARy s B v ) I AN S
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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.

T KT EAFE A2 KR

3.11.10.3.1.1 3 S8 7 = = 328k > Rk

s ®s 904 > &£ 5 10424
£ 4238 10 A 48 B R £ 72km/h 12 T

R R S 03g 23 AN {FI3RL

o

(1) > Toms > Teoms:2 B > 1% = Fg

d R # & (Second order curve

fit) 2 # -] T > ;% (Least squares

method ) 3* & ¥ &-4m/s® (=D4 >

Hi=im) 2 Zd girse 742

ot 302 S vkpRskit A

¥ %ﬂ%’a@ (Curve ﬁttll’lg) °

Q) rHEIHFHPHZDL -
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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

(3) —}’/-‘\T-Zm/sz ’ T-6m/52—7‘» o ’N * = f?

d SR # & (Second order curve

fit) 2 & -] T > ;% (Least squares

method ) 3+ ¥ ¥ &-4m/s* (=F4 >

HixaN) 2 o4 & o

AT T

¥z £ (Curve fitting) ©

(4) P FEMAFLFL-

311.103.2 £ & fr 4] /2 £ 4542

e
(1) Z23 jmteid 3 80+1km/hhig

RS TTEE) A

AR RRER S @

B & 80km/hps - ik s 3 > 5

1500rpm -

(2) ®$3.11.1044 112 Fcfp > 12t

ORI E KA et

Terake t1s T Terake +3s & if 3]
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the FCW. Determine
acceleration achieved during the
from TBRAKE +l1s
TBRAKE +3s. If a mean acceleration

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

the mean

window

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

force
(with the

acceleration level being in the range as

valid pedal

specified) are required. A minimum

time of 90 seconds and a maximum

3

(3) ®* Py MEFF4LD 4 §iF

A1.1032.1 i (7 = =t § s &0 @ g

2Tt R o EY B B R

-4 m/s?3 - 4.50 m/s? 0 A 12

T3 Ny ard pkd oo

35F4 = R F4 * (-4/T 354 3§

B) bl FRhFA-E 57 T

¥a4eid B L -5m/s? B3TF4= R

F4 * _4/-5

P (B FETRTL P

Fl) RBEHERNIEEREL904) 0 £ 5

104 8 - FAZE104 4 > PR 7€

72km/hrs T 3apeig B 503 g 2 3 50
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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

N FIH AR o

() AEATE A B4 2 5

EAEES RN AR &

J5F4

3.11.104 &£ & B * % % (_ Brake

application profile )

(1) *>325% @ TP if ] Trew ©

(2) Trewt1s FF > 2B e Blr o

(3) EIFLD 2 A d o i

Trcw +1.2s B 420 - & ( Gradient)

% 5 x D4 &8 400mm/s (T 53

200ms P i PR =% D4 12

2 R o e L E 400mm/s)

v,
B’\ﬁ’uﬁﬂ
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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
i. the value D4 as defined in C.3.1.1 is
exceeded for the first time,
il. the force F4 as defined in C.3.1.1 is
exceeded for the first time, whichever
is 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)

(7

EAEYIDERT S 4R

¢ * - r¢ st (Second-order

filtering ) » # F #F % 20 I

100Hz -

NTHEERRER S P EE S

F4 2 4 Borgly fagsd B2k
T

(A) B =426 3.11.103.1.1 T &

2 D4 =% -

(B) x4z 3.11.103.1.1 % &

2. F4 4 8> mhidaz

PR RN
Sk

D e VR ko I ) S

E&Fé&%\h ;; Tswitch °
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200ms maximum after the start of]
force control. Additional disturbances
of the force over = 25% F4 due to
further AEB interventions are
allowed, as long as they have a

duration of less than 200ms.

eThe average value of the force
between TFCW + 1.4s and the end of]
the test should be in the range of F4 +
10 N.

(8) Trew+tld4s g d 2z F L2

i3 37 TNCAP i 2 ¥ % (%
25% F4 2. '3 p o g
BoEes k irdom ik 4z it
25%F4 2 3 R | > 200ms

P EELE
T

% & 5

SN

‘BB F4 +10N R p -

DAY

Figure 2-1 : Front end profile and EPT  Figure 2-2 : Rear end profile and

EPT

2 DEFINITIONS
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Figure 2-3 : Front end profile and EBT Figure 2-4 : Front end profile and
EMT

3.11.1.21

T REPHETA B2 8 BT R ETA

7
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Vertical (z) Vertical (z)

P P
NEARSIDE ) ) |7 ¢

y
'\._/

X

SIDE < k AR SIDE

@\ JE
\ \4 FA
Longitudinal (x) Lateral (y) Longitudinal (x) Lateral (y)

QI
3.11.3.1.2 3.112.12

st A 6. fix 7 f 0.

Herd (x)- % (y) e (x) B (y)-

B2 0 ARk sedrihse BIL ARk sedrihse
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3.2.1
VUT speed EMT speed XVUT, desived 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 33.33m
15 km/h 45 km/h -16.39 m 50.00 m
60 km/h 66.66 m
30 km/h 33.33m
20 km/h 45 km/h -22.02 m 50.00 m
60 km/h 66.66 m
3.11.3.2.1
VUT:¢ & EMT:# & XVUT.desired XEMT
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 3333 m
15 km/h 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 -22.02 m 50.00 m
60 km/h 66.66 m
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g I fs $ 3w
3.4.1 3.1

50 mm 50 mm 50 mm e 50 mm 50 mm | H 50 mm

Vehicle width \:’ehicle width yehicle width
Figure 3-3 © Virtual profiled line around both the front end (left) and rear end
(right) of the VUT
3.11.34.1 3.11.2.3.1
1< 20mm 50mm _, < 30mm
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i g @
R . .
-ilP i 3 &
o @ 3 :
g1 | | AT 3 ’ -
240 mm -| + |-( 360 mm 315 mm =+ = 396 mm 240 mm _’—°_L_ 360mm 315 mm ~-— 396 mm
EPTa EPTC £ 2l
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
£l T4 EL . w7
E £ o
o % 0 3
21 | ke 5 ‘
24 o . L - . |-
v (N S S I (N o mm T 0mm 315 mm 3% mm
B AR AT A BARRLEATA
B AR ASTA BERETA
S PR 4 A4 R0E 74 % B2 e ) 4 P IR 4 A4 R84 % B2 e )
343 3.3.3
1900 mm
1040 mm 860mm—‘ ' ]‘
‘—- -
£ L v £ '
= ; T8
b 56 v 2500
Figure 3-5 : Virtual box dimensions around EBT Figure 5 : Virtual box dimensions around EBT
3.11.34.3 3.11.2.3.3
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s
1900 mm
1040 mm 860mm—‘ i t
‘_‘ . =] o
t
c J
| S
= 1030 860
JBIDD
2% o WS5: PHp BBl B2 Rl A0
3.4.4

- 2025 mm
- 1012.5 mm -

670 mm

615 mm 570 mm

EMT Impact points:

Front wheel

Front left outer edge
Left Side

Rear wheel

Front right outer edge

AN LA i, e

Figure 3-6 : Virtual box dimensions around EMT and impact points
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3.11.3.44
- 2025 mm -
- 1012.5 mm .
50 i
EY — Ye | £
E 14 1 4| E | E
20 O Y
3
615 mm 570 mm
EMT zi % 25 -
L. AT 5
28T A Sk 1 4k
3. A
4.45 ¥
S.R1 % A ok ik 4%
B7: PR d ) 2 a8y P2 mis = 2) ¢ +
5.1.1 5.1.1
0
Figure 5-1 : Euro NCAP VRU Targets (EPTa, EPTc, EBT and EMT) Figure 6 : Euro NCAP Pedestrian and Bicyclist and bike Targets (EPTa, EPTc

and EBT)
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3.11.5.1.1

B8 : B*%ﬁi’%‘tiﬁ'ﬁ%f“fﬁ(ﬂ T A T4 PHEIIFA PP FEE
1z piEasEl)

3.11.4.1.1

Blo: Pt ~PHpFIHFLE PR FI(PHRSAFTA P

HRi A2 piRpiFaad)

6.14.1

Figure 6-1 : Layout of junction and the connecting lanes(Dimensions reference

centre of lane markings)
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3.11.6.14.1

FISEI LR TSR, STCE LY § Y LRSS €

Figure 6-2 . Layout of the lane markings

(Dimensions reference inside edge of lane marking)
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=k

B0 : & il smped (2 AR p Rlafsg 2 8

6.3.1

Position @ T,

Pasition @ Ty

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

6.3.1

Scenario Driver side Passenger side
CPFA-50 6.0m 4.0m
CPNA-25 4.0m 4.0m
CPNA-75 4.0m 4.0m
CPNC-50 4.0m 4.0m
CPLA-25 6.0m 6.0m
CPLA-75 6.0m 6.0m
CBNA-50 4.0m 17.0m
CBLA-25 6.0m 6.0m
CBLA-75 6.0m 6.0m
Max 6.0m 17.0m

Figure 7 : Free surroundings
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[CA3 is I'IZ T
e . i % AT
P ! = iggcﬁ%g,ﬁw 6.0 2 R 40 AR
e FKamo | EEM PR o 3
; lék igg@%{;w 40 2R 40 AR
. i 3 A AR . A
i i b Ams 7e0, | AOBR 4.0 AR
- i A S E RS N N
i : i akak 50%. 4.0 2R 4.0 AR
i N ~~ " ) ! A Vs AR AL FE . ~
R i i Tn k. gs6, | SORR 6.0 2 R
e ——q4——— i 7o BB Y SR
i A H 15 ok m 50%. 6.0 2R 6.0 AR
i Y | W3 B AT REF
A a4 R 4.0 AR 17.0 X R
Position @ Ty, P = By 50%.
' o A% 8 TR N §
PRI (R RERTR) P 6.0 AR 6.0 AR
AT B AT £
e R R A 6.0 2> R.. 6.0 xR
B 50%.
A 6.0 X R 17.0 2 R..
B7: 5 /%G
6.4.1.1 6.4.1.1
| setting 1 | | [FSetting 2| Sefting 1~ Setting 2
Early | Setting 1 | I Setting 2 J Setting 3 | Late Early Setting 1 Setting 2 Setting 3 Late
| Setting 1 | | Setting 2 |I Setting 3 | | Setting 4 | Setting 1 Setting2 Setting 3 Setting 4
Figure 6-4 : AEB and/or FCW system setting for testing Figure 8 : AEB and/or FCW system setting for testing
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g1 is ig o
3.11.6.4.1.1 .
Lo X1 RRL
SlilE .
=T = o=
i 2 RE 1 RE2 RR3 aﬁe
% wxl || ®E2 | | wwl | %,
| T R e S N
Sl ‘ - ‘ o ‘ 7l ‘ ax,{l axiﬁz ax}&:i ax L 4.
aX ) ) E)
I8 : R & D e f RN T L SRR T
@23?wﬁﬁﬁyﬁﬁi@*1@ﬁﬁ%ﬁﬁ$%$i
6.4.6.8
Longitudinal
locations
i
= Lateral
- locations
Definition of
lateral location 1
Figure 6-5 : Vehicle dimensional measurements
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i3 i3 1A
3.11.6.4.6.8
g F R R
i
HE ey fir B
i F X #
7.2
CPFA  |CPNA| CPNCO CPLA CPTA CPRASCPRC

Section 721 I O T.r4 A 116

Type of test AER AER FOW/ESS AER AEB

VLT speed (ki) 10-G0 20-G0 S0-80 10,1520 10 18

VUIT direclion Foaward Forveand Farside Lurn Nearside Lurm Rearwand

Targel speed [kmdh] i 5 5 o 5 0 5

nmi Cozrring | Canring || Coomiing | Cmninge .
Targel dircelion m;::g Corning [rom Furvesnd Inizn = Iz e | "".’I'_"""I'L-_ . Fizeeiiey s
X Mearsida Oppostte | Same | Upposie | Samc _"" it AL ncarsio:
I arsids dircetion | directlon | clrection | directlon zelectod by kb
It lncatien [’5{] Bl I, f Ll 5 A bt Aa50 =1
Articulated
Ty Articulation Y — a5 per test speed ey Wes dumny in ‘off Yes
Fomitian

Lighting condition Diay/Might Day/Might Day Doary

Vehicle lights (night) Low beam High beam M4, MiA

Streetlights (night) Streetlights Mo streetlights R [T
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3.11.7.2.1
BN AR | T AR T e B : 3 i .
j;ﬂi?; Q?L ﬁmf,,. ,;‘T&h ‘ij :;%%:M A A p R B R FR eV s s o] ] B S s W+ B il <L i A
‘I ;LE:?:M R E jE;s sLéé
(CPLA) (CPTA) (CPRA/CPRC)
(CPFA) (CPNA) (CPNCO) 2
3.11.7.2.2 3.11.7.2.3 3.11.7.2.4 3.11.7.2.5 3.11.7.2.6 3.11.7.2.7
, RELZD | B2 e ipE L -
RAELD gres h i ' RELD P p RELD P ks
e wot s Ramone in pEaA ey s
10-60 20-60 50-80 10.15.20 10 4.8
L e B T e fs &
8 5 5 5 5 0 5
2L, d Jp =T
d st d 3T sh T il §F e it |0 b dhit |d K it |d e s | %SW' aand ERUE PR
50 25.75% 50 50 25 50 25,50.75 50
A s BE & g5 A g 8 T Rs
B 0 kRl R £ £ HAS AL B £
'/rf“ I B
S AR K 2 v X /8 F v X /uf F v X v X
# fRE sk
SRk g A Fok F i * 7 i *
(8. 1)
i bR & g N
(%) e S
HEHCPNA-TS T8 0 v X B FIOFE AR (FEA D RIEERFS- L > FZRESREFEIF S 20km/h o pES A 54 (EPTa) # A

= 3kmh -
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(111)5)

Axes B

AA - Trajectory of padestrian dummy H-point i
BB — Axis of centerline of Vehicle under Test - =320m
Distances AT —— ————— 0 —A
E - Dummy H-point, start 1o 50%-impact L_ K
G - Dummy acceleration distance (walkin ]
gt il G=100m [
Point
K - Impact position for 50% near-side scenario

Figure 7-5: CPTAfs scenario — VUT left turn, pedestrian crossing from farside

£=950m

-A

ot =

© A S o i 9P

i3

K : 5098 ifsk iz sifefa B

Bllde : H ¥ A HHE % > XHIm® > (74 g BHFAX
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Axes
A~ Trajectory of pedestrian dummy H-goint

BB — Axis of centerline of Vehicle under Test E=600m

Distances e =
£ - Dummy H-point, start to 50%-impact

G - Dummy acce leration distance (walking) a2 100w

Point
K - Impact position for 50% near-side scenario

Figure 7-6 CPTAfo scenario — VUT left turn, pedestrian crossing from nearside
3.11.7.2.6

ITI_-I “;f

fLE S B

AA AT AHEE 2 3518 E=600m

BB s fima ook

T SR 7
E: AT AHSS - P4 £ 50% 5k 4e 5"—“&

G = A% # ik 35 A (E 28)
k3
K : 5006 7 4 3 s b 3 > £ 4 4 §

Bll4f - S A R RS E% > XHIfm > (74 T AR
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m:_m.m_

Axes
AA - Trajectary of pedestrian dummy H-paint
BB — Axis of centerline of Vehicle under Test

E=950m

Distances
E - Dummy H-point, start to 50%-impact
G - Dummy acceleration distance (walking)

Point
K - Impact position for 50% near-side scenario

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

=

o——o——=

G=1.00m

3.11.7.2.6

Mg

E:L
AA D AMITAHS 2 855
BB Gmdbnz ¥k

E=950m

-

B

L AT AHEL > B F 500648 48
G AMEHo ik 7B A 35

5

K SO0 amank
Flldg © @5 & L i fd (75 85

oTo—g—=

T

-
G=100m

RED R o 7P R RAR
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(FEIIES

Axes )
AA - Trajectory of pedestrian dummy H-point e

BB - Axis of centerline of Vehicle under Test b
Distances A =
K

E - Dumemy H-point, start to 50% impact o
G - Dummy acceleration distance (walking) G=l100m

Point
K - Imgact position for 50% near-side scenario

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

nearside
3.11.7.2.6

G0

I 8

A AMBITAHS 25 E=600m

BB £ & gnx & o dbt Iy

s A ~A
B AMSG AT « M E50%mE | - K

G- AN o ok 95 B (5 2
B
K& 50068858 4 35 2 a3

Blldh : 4 ARG HE% - LD fpo 0 7L P THFAR
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Start v =
"

srgle=a
Part 1 (clothoid) Part Z [constant radius) Part 3 [clothoid)
Testspeed o ooiucal Endradusz | msiea | SerRadusRa | EndRadusi:  Aegle f | SorRadush2 | Znd Radushl | Al
[n] [Pn] [den] [m] [l [deg] Im] [m] [dug]

10 kmyh 1o Farside 1500 5.00 2062 900 2.00 4876 =00 1500 M52

15 km/h 1o Farside 1500 1175 093 1175 175 4814 1175 1500 2053

20 kmih Lo Farside 1500 14735 179 1475 1495 4542 1475 1500 2173

10 km/h 1o Nearside 1500 E.00 2285 a00 8.00 44.30 500 1500 2285

i
Bl 4 F 18 =

Bt 2= sk £ :
R2 wlil ’
¥ ¥ 8= | | BRFE=
RI _R2
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=
o

BRI T S leasn] ihe |[Buti|Eiis] LAp |Pruii|siis] ik

Ri(m) | RY(m) | (deg) | R2(m) | R2(m) | (deg) | R2(m) | Ri(m) | (deg)
10kmhiifsg| 1500 [ 9.00 | 2062 [ 900 | 9.00 | 4876 | 9.00 | 1500 | 20.62
15km/h % &4 1500 11.75 20.93 11.75 11.75 48.14 11.75 1500 20.93
20km/h % if = 1500 14.75 21.79 14.75 14.75 46.42 14.75 1500 21.79

10km/h% 72| 1500 3.00 22.85 8.00 8.00 44.30 8.00 1500 22.85

7.2.6
Speed Overlap CPRASCS CPRASCrin
P EPTc
4 kmifh SO EFTa EFTa
To'% EPTE
5% EPTa
&kmh S EPTc EFTx
To% EFTa
3.11.7.2.7
FEERE | ECE | B LA O FIEREEESR | B S A2 07 BRERFEES
25% PR 7 A
4km/h 30% I R T
15% piEad 74
25% AR X fF A
8km/h 50% piEEF (7L A2 (7 4
5% I i
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\\':
-~ | =
— |

D= 800 W

Axe
AA - Trajectory of pedestrian dummy H-point
BE - Axip of contraling af Vebade e Ten

Distarces

D - Dummy H point, start podtion ko 5% impac
F - Dummy acceleration didtance {ranning)
Poines

L - Impact ponition for 50% scenano

3.11.7.2.7.1

D=4.00m

iR

AA T AMBIT AHE Z 3518

BB: %5k flnz P oodhiiindk
it 3

D AT AHES » B4 £ 50964 4§
F: A®oik sEaE(S0Y)

43

L:50% iz atdfn §

LET0Y
E& - fuis el cerreling of Vobide unidsr Test

PodnTs
K~ Impact pos tion fo- 7
L — fegact s tice 1
M - Impact postion

1% near-side scEnano
M eai-5i e 5 enam
5% near-sde senano

Fhig
BB : 8k i 2 bbbl 76
=

K : 75% 3 3805 45 2 s 35 40
L 5096 i3 ¥ 3 2 w4 40
M : 250 3 15 B 2w Ji n F

Fraeds > (74 p TR AR(S B2 # fs (- B)
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i i
3
CBFA CBMA CBLA CBTA CBDA
Faragraph 731 FA2&73D 734 7.3.5 [ fime
Type of test AFR AFR AFR FOW/FS5 AFR [
WVUT speed [kn'h) 10-60 10-G0) 2560 50-80 10,15,20 10 [ [}
VUT direction Forward Farvward Forward Farside turn | Mearsicle turn [ Stationary
Cbstroction 03] 1] Yes** Mo No [ Yes
T
.[l:l:'lg;]t] specd 20 15 10 15 20 15 15
Target direclion Farside Mearside Forward Opposite direction [ Forerard
[ Mast rearward
Impact location [%] i) =1 S0 25 50 point of closed
driver door™
Lighting condition Day Day Day Day [ Day

*Reterence point is the same tor front doors and rear doors.
FE Distance between obscuration vehicles [0.1 ~ 0.3]m.
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3.11.7.3
BHp FABEL R |ITHEA FA B A ﬁ%wﬁé%Jﬁ}w
Ei i et IS R i p 78 5L g A FR(CBLA) | 'rii’“’ié%('CB} Ay | LA
(CBFA) (CBNA) I 5 (CBDA)
I 3.11.732&
%4 3.11.7.3.1 311933 3.11.7.3.4 3.11.7.3.5 3.11.7.3.6
TS ERgE TEE A
PR | B At des A | B LA x| B L e k| AR A B AL H P ks -
S B 4t e et #e & A ot 85 W Lt ot 4 | et fite
VUT:# B
= 10-60 10-60 25-60 50-80 10,1520 10 0
VUT % W i o GRS 1T 0
Bad £ £ 3 kK £ Ey 3
P iEiE B
0 15 10 15 20 15 15
(knm/h) T T T T T
A % HFe i T F ER
A - B ’E,ﬁéﬁi‘fﬂ i
5 50 50 25 50
o 50 Bl £ = fs BE(BE B PR )*
K AR iE i g X v X b X 6 X b X

184




N

\\':
=
o

M 0=2200m

Axes
AA - Trajectory of bicyclist target crank shaft
BB - Auxis of centreline of Vehicle under Test

Distances

M - Bicyclist target crank shaft, acceleration distance
(not within Field of view of VUT)

01— Bicyclist target crank shaft, steady state distance
to 50%-impact

Points
Q- Impact position for 50% farside scenarios

Figure 7-10: CBFA scenario, Bicyclist from Farside
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Figure 7-12: CBNAO scenario, Bicyclist from Nearside (obstructed)
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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 7-16 CBDA scenarios, Dooring cycling Adult
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Figure 7-17: CMRs scenario
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Figure 7-18: CMRb scenario
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Figure 7-19: CMFtap scenario VUT and EMT paths

195




g s

=3

&
=

3.11.7.43.3

Figure 7-20: CMoncoming vehicle scenario
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Figure 7-21: CMoncoming motorcycle impact location
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Figure 7-22: CMovertaking scenarios
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Figure B8: CPNA Night-time setup
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Figure B9: CPNCO Night-time setup
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Figure B10: CPFA Night-time setup
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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
F - Free space between driving path of VUT and equipment

H - Height of lamp

C - Control line

1 - Tilt of lamp

o - Angle against ground and pole

y — Cross slope

B.6.2
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Axes
BB - Axis of centreline of Vehicle under Test

Angles
p - ratation of lamp

Distances
F = Free space between driving path of WVUT and equipment
D - Lateral distance between the centre og the light field and the VUT path

Points
R - Reference point geometric centre of the light field

3.11.9.6.4 3.11.8.6.4
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3.11.9.6.5

TRIPOD minimum

TRIPOD extended Pole extended

Axes
BE - Axis of centreline of Vehicle under Test

Distances

F —Free space between driving path of VUT and equipment

D - Lateral distance between the centre og the light field and the VUT path
Points

R - Reference point geometric centre of the light field

3.11.8.6.5

TRIPOD minimum

TRIPOD extended

POLE extended
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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: pedestrians, cyclists
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.

VULNERABLE ROAD USER

1.1 Introduction
AEB Vulnerable Road User (VRU)

For AEB Cyclist, a limited number of]

ASSESSMENT OF AEB

SYSTEMS

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.

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
the

response to the detection of a likely

automatically by vehicle in
collision to reduce the vehicle speed

and potentially avoid the collision.

Forward Collision Warning (FCW) —
that
provided automatically by the vehicle

an audio-visual warning is
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
the

response to the detection of a likely

automatically by vehicle in
collision to reduce the vehicle speed

and potentially avoid the collision.

Forward Collision Warning (FCW) —
an audiovisual warning that is provided
the

response to the detection of a likely

automatically by vehicle in

collision to alert the driver.
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4
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¥ TE== ¥ v P

4

SN

23.3.1.1
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AEB) : 2w R3] 7 i 4 4 T
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23.3.1.2 % = pidg 5 & k st (Forward
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(Emergency Steering Support, ESS) :
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E b oy ek

233.1.1 Bf
( Autonomous Emergency Braking,
AEB) : & fm i B 3|7 a0 2 2 A F
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2.3.3.1.2 = > pife 37 & & 2L (Forward
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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

A R RS o T i

é*liﬁﬁf’r

r'/f;u—l ﬁﬁ,ﬁiﬂ ;ILLFLE]? 4 o

2.33.1.4 % §m% & (Vehicle width ): #

2
g
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FARRRUPIEE G e FN R R
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2.3.3.1.3 # % A& (Vehicle width): #

fad < TR & FE S ARLE S ]2 R
FARSRWPIEE S e BB
TN EFE = E G e
2§75 5 ke (side-wall) B % 3%
e

23.3.14 sgxd = A pde % 50%
(_Car-to- Pedestrian Farside Adult,
CPFA): # jmiFiepr > %3 3 2 4 {7
AP iBREhEah FARH BT F A K
B Bmr e BAE A2 50 g A

RiFAZER -

2.33.1.5 7= A R EB %K 25%
(_ Car-to- Pedestrian Nearside Adult,
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a vehicle travels forwards towards an CPNA-25): B §m{7i&pF > w > 5 =
adult pedestrian crossing its path AFTARITHARTARIREEFE A
walking from the nearside and the B> Bmt e TR A2 25
frontal structure of the vehicle strikes R 7 A2 8 o

the pedestrian at 25% of the vehicle’s

width when no braking action is

applied.

Car-to-Pedestrian Nearside Adult 2.3.3.1.6 i7x8 = A mR FEE% 75%
75% (CPNA-75) — a collision in which (_Car-to- Pedestrian Nearside Adult,
a vehicle travels forwards towards an CPNA-75) : B R > o3 3 =
adult pedestrian crossing its path AFTARITHARTARBREEF A
walking from the nearside and the B Bmrt e TRA A2 TS
frontal structure of the vehicle strikes AR 7 A2 8 o

the pedestrian at 75% of the vehicle’s

width when no braking action is

applied.

Car-to-Pedestrian Nearside Child 233.1.7 i7:8 5923 AR FBF% 50%
50% (CPNC-50) — a collision in which (_Car-to- Pedestrian Nearside Child,
a vehicle travels forwards towards a CPNC): # jmivsEpF - > § 23 {7
child pedestrian crossing its path AP T R 2 1 T AR
running from behind and obstruction HRE FZAKS 2t e B AR
from the nearside and the frontal A2 50 Fe kLA (T A 2B o
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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.

23318 w o+ X i FBF%K

25%( Car-to-Pedestrian Longitudinal

Adult, CPLA-25): # §g {7 i p& » e

G2 EAEAS R EAK

AR ERBIPE FAETS D i

AR TR T f R G B R

S |=

B A2 25 e AR T A2 R o

23319 w & XA EfE B F%K

50%(Car-to-Pedestrian  Longitudinal

Adult, CPLA-50): # §g {7 2 & » |

G d A EAEA G e EAK
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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

23311053 p 72 B AR FE P

B 50%(Car-to-Bicyclist Nearside

Adult, CBNA-50): # §& {7 & pF > o >

PR L TR T AR R

EiEAED 2wt o RRPE A2

50 e pide p 8 BEL 2 FE o

233111 w3 p (78 21 mk s

B 25%(Car-to-Bicyclist Longitudinal

Adult, CBLA-25): # 45 {7 £ % » fr
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BRAA~2 25 brifip (78 561 2
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233.1. 12w p (78 B md B

2 50%(Car-to-Bicyclist Longitudinal
Adult, CBLA-50): # i{ﬁ (RECY L
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Vehicle under test (VUT) — means the
this

protocol with a pre-crash collision

vehicle tested according to

mitigation or avoidance system on
board.

NCAP Pedestrian
(EPTa) — means the adult pedestrian

Euro Target

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

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

in this protocol as specified in the ISO
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
tested this

protocol with a pre-crash collision

vehicle according to

mitigation or avoidance system on
board

NCAP Pedestrian
(EPTa) — means the adult pedestrian

Euro Target(2.3.3.1.6
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
Articulated

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

2.3.3.1.5 £ 2% & 4 (Vehicle under test,
VUT) ¢ fhdp fe & ¢ 5 L3R 2 5F 17 A
R TR R RRL D
i o

2.3.3.1.6 P = 4 {7 £ (EPTa): g R
#2180 19206-2 : 2018 2_ B & 5% P
T A g7 4 e

23.3.1.7 P %24 {7 4 (EPTc): fdp
#2180 19206-2 : 2018 2_ B} & 5% P
Jfﬂ 155) a 7Aoo

23.3.1.8 p #p 72 5 L (EBTa): f4p
4>t 18O 19206-4 + 2020 2. B 1&p
Fa L o

2.3.3.1.13 % % 2 §m( Vehicle under test,
VUT) ¢ fhdpfie & B AL 2 55 b A
NI 7 F 7 S e SR L R
5 o

233.1.14 pEL % 54 (EPTa): &

* PR N AR E2.0K A
2 P ARA AT
2.33.1.15 p #5243 74 (EPTc):

P pERHESEFARR 2 2.0%12,%\
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in ISO 19206-4:2020 in the Bicyclist Target Specification
document version 1.0.
Euro NCAP Motorcyclist Target 233.1.9 p 8 51 (EMT): a3k

(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.

TaeB — 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?

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

acceleration first crossed -0.3 m/s?

MUSE :* 4 D2.1 <% i (Fritz %

Wimmer2019)2_ P {48 8 251 > & 44

PR AR d SO 19206-5 1B~

® oo

2.3.3.1.10 742 P# & ( Time To Collision,

TTC): ££ %8 fasr p #i7 4 &
B Ren (78 X%DIH¢E AR
S P AR TR E -

2.3.3.1.11 %%?Tﬁ A S
2L(TaeB): ff 2 PF A Bhen 2 3 =
PBadts- B isieid R G I
el /S ledh B L 4 ik
E A i = i 7-0.3 m/s? rﬁﬁitlb;:,ﬁév » 2% 8L
2o PR L P R o

2’ F"

2.3.3.1.17 i 42 P# & ( Time To Collision,

TTC): Fx %I jmE P HRiF A ¥ &
Hg e (T8 X%D{HE AN
HEAZIFRERE -

2&3u8$%ﬁﬁﬁy3ﬁw%%@
2L(Taps ) fF PR Benz &> 5V 5
Pt - Bigaisdeid R G K
3ol m/s? el dp Bl £ L w 3y e ik
BE =i 1-0.3 m/s? el gk o 3% Bk
2 PERE T LY PR B o
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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
is audible

point determined by

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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e
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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

23322 :pxh = A R TE RS 50%

PR A LR

2.3.3.1.16 ﬁl#i#p éf—‘i ﬁ; (Vreliimpact) s

B 2 fmat i ;25 P 1R (EPT ~ EBT
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SRR m iR R
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233.1.17 BE= BT B

4 %5 (Driver

Intention Monitoring system, DIM):
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Padp 4 SLie 3
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B2 2 ét’lﬁgétﬁ’T i

W2 Hh 22 /88T o

2332 %G8
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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 wvehicle’s
width when no braking action is

applied.

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
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.

& > g’iﬁ;mﬁ'ﬁiﬁ%\' 50 je ) i
REAZER -

2.3.3.2.3 iTHH = A mpE B & 25%
( Car-to- Pedestrian Nearside Adult,
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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

2.3.32.5 723 Ry A T8 R
2 50% ( Car-to- Pedestrian Nearside
Child Obstructed, CPNCO-50) : # #&
fTipF a3 82§ (74 piT -1
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B Bgmit o BAP A2 50 kg A
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N

23326 w oA AR F B R R
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2.3.3.1.23 173 A BB T8 #E % 75%
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AFEARITHARTARE R F A
o BdEr e RRAP AL TS e

R4 T AR e

2.3.3.1.24 3755 523 AR T8 #E % 50%
( Car-to- Pedestrian Nearside Child,
CPNC): 2 fmi7i&pr > m > 5 823 {7
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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]

Adult, CPLA-50): # ﬁrﬁamafﬂf e
"’71:,\.&f—r&f1i"’l?vall1
i) ’f’ﬁlﬁ.l_mﬁ'ﬁip%\’

TR -

(% 2 RiE< 233127 = B &1 5
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the vehicle strikes the bicyclist when no
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23.3.1.26 w2 A R B ER
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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 %152 23.3.1.28
RiE < 23.3.2.14)

CARIFZ=

(%2 %52 23.3.1.29
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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

2.3.3.2.9 i§d & & % 87
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ﬁ
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Reverse Adult/Child moving,
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Adult/Child stationary, CPRA/Cs) : #

i s S AR ag s

243




2025 & %% Euro NCAP L%

2019 # %% Buro NCAP 4.3

i3 37 TNCAP 152 ¥ % (% = 5

# 5 TNCAP % - K493

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

2332.13:xhp (78 B pidE (T8
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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.

AP 73 B2 FE o

233216 5 f 79 5L gidh HHa
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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

CMRDb): t = & §mji® (75 217 R 1Y

ERER FHG s pdn e

SEd o ¥ (TR b in2 P AR R

[ut®

2.8k o

2332198 %4488 1 pidlE B %
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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.
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1.3.1 Autonomous Emergency
Braking (AEB)
For the AEB system tests, the

The total score is also conditional to the

subsystem test score, see section 1.4.

assessment criteria used is the (relative)
impact speed. For test speeds up to 40
km/h, the available points per test
speed are awarded based on the relative
speed reduction achieved. Where there
is no full avoidance a linear
interpolation is applied to calculate the

score for every single test speed.

Scoretestspeea=((Vrel test—Vrel imp

act)/Vrel test)xpointstest speed

Where:
Vrel_test 1 heoretical relative test speed
Measured relative

Vrel impact impact

speed
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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 is 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.

23331 %%
233311 ¥ T B EK O IEEE

L R
CPFA-50 ~ CPNA-25 ~ CPNA-75 ~

CPNCO-50
CBNA-50 ~ CBNAO-50 ~ CBFA-50
CMRS(AEB 2 FCW)~CMRb(AEB %

FCW
BEIST B R R Bk

B b7 pidE i R AR RS

B et BHGE R Y X L L(AEB
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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 Vimpact = 0

Yellow 0 < Vimpact < 10
Orange 10 < Vimpact < 20
Brown 20 < Vimpact < 30

Red 30 < Vimpact

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:

Girs-* F BlT)

T 3% skt B 6Okm/h B sid i
R B8 4D s 4

233312 f* T R ER R

5 dp SRR A
CPLA-50
CBLA-50
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ik Kb AP AR R R AP BEE Y
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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

G5k B BT
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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

i 37 TNCAP %% ¥ % (% = %)
E h v ‘f" - 2Ty @
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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 #¥He kd 2 gz d
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intervention, OR

e  The steering torque applied by the
driver to override the system is
<=3.5 Nm

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) iﬂ’pﬁklki‘ﬁ ] AT A 2
e 4 JF 3 E 3 5Nm o

RiEA BEHET 0 B EEF ik
e 2 H P & g kMl R i
AREE TR PR T S ARk
Bl irdl ol REL R -
FHER LRI P LA 2l
& frafatiz 2233317

2333174 HT=E KR LB B X
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FEE RS TR B 2 Wk /BB
SRS L EAE R

258




2025 & %% Euro NCAP L%

2019 # %% Buro NCAP 4.3

i 37 TNCAP £~ ¥ % (% = %)

# 5 TNCAP % - K493

‘intention’, including a list of the
Indirect/Direct input variables and
their inter-dependency for
suppressing undesired LKA
interventions.

2. System Failsafe strategies in which
DIM system is overruled e.g.,

e To avoid a crash with a threat on a

collision course

e  When a driver is deemed

incapacitated

3. Information describing naturalistic
driving in which lane marking
crossing/lane changing manoeuvring
typically occurs for the vehicle, and
associated driver indicator usage

4. Evidence of the effectiveness of the
system at suppressing undesirable
LKA interventions and promoting
driver acceptance

5. Any other information the OEM

deems relevant to support their

103 R T e 2R 2
B aaEges h A o~ o
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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
is applied. The tolerance is 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
speed ranges for the 60km/h CMRs
test:

Colour

Impact speed range (km'h) Accepted Range (km/h)
Vimpace = 0 Vimpact < 2

CGireen

Yellow
Orange
Brown

Red

2.3.2 AEB Pedestrian
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
that specific

available points for

scenario.

For each predicted colour the following
scaling is applied to the colour band,
which is then multiplied by the points

1.4.1 AEB Pedestrian
A maximum of 6 points is available for
AEB Pedestrian, 3 points for daytime
performance (all scenarios) and 3
performance
conditions (CPNA-25,
CPLA-25 and CPLA-50).

at night
CPNA-75,

points  for

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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available for the test speed: ¢ 1.000 ~
Green  1.000 4 0.750 &
Yellow 0.750 # ¢ 0.500 »
Orange 0.500 24 0250 &
Brown  0.250 24 0.000 &
Red 0.000

s

The following points are available for| The following points are available for| ™ if & BRig * >+ d X 2 A i > 2 | Tif L B * 2ve X 2 R FiXiE > 7
the different test speeds in each AEB|the different test speeds in each AEB| IF ;éﬁé?:i B2 51 AEB 7 A 8 ¢ |FE%R#ER2ZF B AEB (74 T8

Pedestrian scenario for both day and|Pedestrian scenario for both day and

night conditions: night conditions:
- — Test | CPFA-50 CPNA-25 CPNA-75 CPNC-50 | CPLA-50 | CPLA-25 (?3_5;{ j‘ 'F"‘ %—\’ *;'Z ) A:; E'f }KE%*%)
ﬂ s speed Day Day | Night | Day | Night Day Day & Night f 2 2 B D
20kmh | 1 1 1 i 1 1 1
25kmh | 1 1 1 i 1 1 1
30kmh | 2 2 1 2 1 2 1
35kavh |3 3 2 3 2 3 2
40kmh |3 3 2 3 2 3 2
4Skmh | 3 3 3 3 3 3 3
50 knvh 3 2 3 2 B
SSkmh | 24 2 3 2 3 2 3
60kmh | 1. 1 2 T 2 1 2
65 kvl !
70 knvh 1.000
- 75 knvh 1.000
waso] oase  [aow]  osw o o o] onse Jeson] 80 knvh 1.000
I Em ofal | 13000 | 18,000 | 15.000 | 18.000 | 18.000 | 18.000 30.000

. . . . BX 2 > 2, L s = BR > %,
2.3.2.1 AEB Pedestrian Scoring|1.4.1.1 AEB Pedestrian Scoring|2.3.3.3.2.1 B &£t gfes X 12 7 4 M RELD e k2 (74
o ZEl )\ 45 2 N
Example Example EREs LR ) R o
o peceson e e Scenaria Daytime Night-time ( g-g—a;{j‘ 'FT e ‘;) g 9«} }E E%T‘%)
lcpra 16,000 [ 80,0% 0,200 14,000 L T0,0% 0,525 CPFA-50 16.02 89.0% Z4 /
o . e = o e s CPNA2S 18.00 100.0% 1493 82.9%
crn 0 o om0 now w0 100 CPNA TS 1800 100 0% 1584 §8.0%
e a0 s fh CPNC-50 14.94 83.0%
s A - . o CPLA 2250 750% 2400 80.0%
o 7500 TOTAL 89.4 % or 2.682 paints 83.6 % or 2.509 paints

Total AEB Pedestrian Score = 2.682 + T A X d s kB2 7R A
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

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.

The following points are available for
the different test speeds in each AEB

Pedestrian scenario:

23333

I NS g

CER S

RELD Prer k2 pivd

3 E - FERgEd o MR B

AL E LIRS S IR
Skt b T A B
1.000 #
0.750 »
0.500 #
0.250 »
0.000 ~

137

% ¢

1 ¢
Y
= d

T A B o F B AEB p (7.0 5
LR 7 piERiE R

23332 B &

I

L s TR

A yet k2 pfA

#

AEB p 7281 B 57 EE 64 o
Havies g RV B A B
#H TaF kv #5164 o

Tit A Bhig * 3t E B AEB (74 B

YT sk R

263




2025 & %% Euro NCAP L%

2019 # % Euro NCAP #.3%

2

i 37 TNCAP i * ¥ % (%

Il
U

¥ TNCAP % - =3

i

Daytime

GE2AT 2144

For CBDA, the
applied:

following scoring is

Ponts _Scare
nasa | 0w

oo Requirement
Triver Goor Infaratian Visual nformatian

Sudibioar hapn

Drier Dox .

oo Retenion s

Warin

Al Dthar side Ozars nass | paso

o

No visteal conpanient for rear doors required

The scoring is further illustrated below:

n
A (a) a
“formaton | [ formation | [ War “Funcion® | e
(o) (o) o (] —
E — 025 p
»
=)
e — 0.50 p
=
=)
+ — 0.25p
1|
=
& E - 0.75p
=)
=)
+ g — 050 p
= S
2 2 . A
+ + g - 075p
=) =)
=) =)
+ E + E - 050
& \
=) = =)
= + - 1.00p
= =l &
(&) =2 =)
= =
= = el
= = + A - 0.75p
= =] 8

o | cona | conmo coun cota won Test speed CBNA CBLA
fexesd Opposite dircction -
o e o o i Farside __Nearside | Stationary 20 kaw'h 1.000
Tkmin 1000 25 km/h 1.000 1.000
10 km/h 1000 1000 1000 1000 1000
15 kmn 1000 1000 1000 1000 30 km/h 1.000 1.000
20km/h 1000 1000 1000 1000 35km/h 1.000 2.000
25 km/h 1000 1000 1000 1000 7
30 km/h 1000 1000 1000 1000 40 law/h 1.000 2.000
35km/h 1000 1000 1000 2000 45 km/h 1.000 3.000
a0 km/h 1.000 1000 1000 2000 ;
s k::/n 1000 1000 1000 3000 50 kuvh 1.000 3.000 3.000
50 km/h 1000 1000 1000 3000 2,000 55 km/h 1.000 3.000 3.000
55 km/h 1000 1000 1000 3000 3.000 .
€0 km/h 1000 1000 1000 1000 1000 60 kaw/h 1.000 1.000 1.000
&5 km/h 1000 65 km/h 1.000
70 km/h 1000 ;
5 L:/h 1000 70 kuvh 1.000
0 kin/h 1,000 75 km/h 1.000
TOTAL Tiooo | iiooo | iiooo 27,000 000 000
2.000 1000|1000 2.000 2.000 1000 80 kv/h - 1.000
9.000 Total 9.000 27.000

WD PR FIR LR ER

EESARKEKE)

;_“}4‘%; ’ lﬁ'ﬂ' J‘j"ff‘;ﬂl,g,\—% ;\ o
Gr&*F # %)

TN 3\
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Grs* 7 BlT)

P

o

Special Cases

A (8) &)

Information Warning Function* Retention

All side doors

=P 0.25 p

Information only

) 0.75p

Sliding doors - active 10 sec

=) 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 Cyeclist Scoring example [2.3.3.3.3.1 ¥ &4 # ffp4 k52 p 72.3.3.3.2.1 ?f EEH pfes ip 7R

BX
T = S
5 . o 1 & ZE )\ 55 2 %Jj’. JE )\ 55 £, < (-é‘
\ \ 1 s 4 =
R Daytime Test results in CBLA scenario: BE LB E A Bl B E A & CBLA 572
Points Percentage Score
CBFA 8,000 72,7% 1,455 55; 2 %
CBNA 11,000 100,0% 1,000 Vtest Pointstest speed Vimpact Scoretest speed "
CBNAO 10,000 50.5% 0,509 AEB FCW AEB FCW AEB FCW 4 — 1 1 NI
25,000 92,6% 1,852 2 / Y = =

o, : ' ' T |00 Dt o0 Gr&*F #%) GESAREFER)
CBTA 3,000 75,0% 1,500 [ | =
oA 0.500 S0.0% 0,500 35 km/h 2.000 0 kmh 2000

40 kol 2.000 20 kb 1.000
TOTAL 7,215 45 kmh 3000 25 kmh 3000

50 km/h 3.000 3.000 30kmh | 2285TIC 3.000 3.000

55 kmh 3.000 3.000 40kmh | 201sTIC 0.000 3.000

60 k. 1.000 [ Nottested | 1.71sTIC 0.000

63 kn/ [ T0sTIC

70 k] [ _60s TIC

75 k] [ AIsTIC

80 k] [ 43sTIC

Total 27.000 10.000

Normalised score 70.3%

AEB Cyclist (assumed normalized AEB p {78 51 (Bk %40 0 0¥ fi
scores for this example) it & )
- Normalized score in CBNA scenario: () CBNA §8 2 ¥ fgi 2 #:45.7%
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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 Cyeclist total score = 6.0 x 58.0%
= 3.480 points

Egl]

T

23334 % % s kBB E et

7

1
ko WA BEL iy
7 ﬁ& R B

AEB/LSS 8 51 5. F ¥ jE1F 9 & o

EHE - ok B - BH A

RS Nhlie %

Yo E - IRl R H R

dRAEP T AR G RFE &

VRS B St A He
%4 1.000 &
+ 4 0.750 &

0.500 %4

i 4
# 4 0.250 &~

2) CBLA F8 2 # & 4 #:70.3%
& 5 :58.0%
BRLIrd e Hp A BL BA

I
=6.0x58.0%=3.480 4
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Brown 0.250
Red 0.000

The following points are available for
the different test speeds in each
AEB/LSS Motorcyclist scenario:

= Fow [

et aing.
Testspeed |MR|  clm ‘ Sl | . Unintentionsl___ntentionsl

sas | 2 2 Lapmn a5 smin eovmymf so | P T 1o umin [s0kmm soim/n sokm/n a0k
s0wmn 1000 Too | 1o Lom
sk 1000 1000 1000 1om
20kmn | 1000
sk | 1000
sobmn | 1000 1000
sk | 1000 1.000)
ok | 1000 1000
askayn | 1000 1000

e oo|1oo 1oo0|  |iooo|wmo mo| | aso

sskn | 1000 1000
sokmin | 1.000 1000
2kmin 200 0500 o500
Torar_fiiooo| 20w 2000 oo 2000 2000 2000

00 00 5000 00| osoo 1000

000

2.3.4.1 AEB/LSS Motorcyclist Scoring

example

o
AEB Motoreyclist L

Points Percentage score
cvins agn 8000 72,7% 0727
[ 1000 s0,0% 0,500
CMFtap 9,000 100,0% 3,000
cvans row 5000 T1,8% 0357
E 2000 100,0% 0,500
choncoming 2000 1000% 2000

Wovertski o000 oo 0000
[ToTAL 7084

¢  0.000 &~

TR & Ehig % A& B AEB/LSS %@

BELERY PR Rk A

o

G

* B 1)
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2025 & % Euro NCAP .3 2019 & % Euro NCAP #.% i% 27 TNCAP i+ ¥ % (¥ = %) # TNCAP ¥ - =43
2.4 Visualisation 1.4.3 Visualisation 2334 4RF 5 R 23333 4K E R
The AEB/LSS VRU scores are| The AEB Pedestrian and AEB CyclistAEB/LSS 33 %37 § i@ * ':5 BeBwi@|AEB (742 AEB p 2 %1840 B
presented separately using a coloured| scores are presented separately using a|* 7 fo 5t 2 %2 ¢ P4 R & ;5 A% ‘;4] T A 'f%"h% 2 AL B & 3R
top view of the different scenarios;| coloured top view of the different|® % (4rig * )eo (€ * 2 gpd R w||= A T4 007 F o (Ao * )o
crossing and longitudinal (where| scenarios; adult crossing, child F‘F‘ 2 @t A w T D] BB Y 2 BRI R F‘ B W s A
applicable). The colours used are based| crossing and longitudinal (where|f$ = ¥ e T I BBk =

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

Colour Verdict Applied to Total Score Applied to Scenario Applied to Total Score Applied to Scenario = b‘{ EEEE = ’\:‘i 2SS

Green ‘Good’ 617)'?1 - 9.000 points ’ﬂpg% 100.0% Green ‘Good’ 4501 -6.000 points 75.0% - 100.0% ( % j‘ E i %‘:Zﬂ ) DH }EE%%{%)
Yellow ‘Adequate’ 4 501 -6.750 points 50.0% - 75.0% Yellow ‘Adequate’ 3.001 -4.500 points 50.0%- 75.0%

Orange ‘Marginal” 251- 4 500 points 25.0% - 50.0% Orange ‘Marginal’ 1.501 - 3.000 points 25.0%- 50.0%

Brown ‘Wealt’ 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’ 0000 ponts 00.0%
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60 N D |
55 N == ]
50 B I
45 0 I
E 40 N e ———
[e—— |
= 35 0
wf 30 B I
i% 25 I
20 I
15 I
10
0 10 20 30 40 50 60
it 4% i JE (km/h)
2.3.1.1
Colour Impact speed range (km/h)
Green Vimpact =0
YCHOW 0< Vimnact <10
Orange 10 S Vim[)act < 20
BI‘OWIl 20 S Vim[)act < 30
R_ed 30< Vimpact
2.3.33.1.1
Bé Bt R B (km/h)
%4 g E =0
3¢ O0< mifgsd & <10
# 4 10< midgid B <20
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&

=
©

&
=

60 N T SSS——
5 W I
50 & I
= [ | I
Blao m O —————
’gﬂ | . |
Qg I
T 25 m —
20 M
15 I
10 I
0 10 20 30 40 50 60
A8 ¥} 2t 4% i B (km/h)
2.3.1.7
Colour Impact speed range (km/h) | Accepted Range (km/h)
QGreen Vimpact =0 Vimpact <2
YGHOW 0 < Vimnact < 10 0 < Vimnact <12
Orange 10< Vimbact <20 8 < Vimbact <22
BI‘OWIl 20 S Vimnact < 30 18 S Vimnact < 32
R_ed 30< Vimpact 30< Vimpact
2.3.3.3.1.7
Bpd AR #F (kmh) #Z #F (kmh)
%4 EAER =0 FgER <2
%4 0< gifgig & <10 0< pifgsg B <12
# ¢ 10< pifgsd & <20 8< pifii# B <22
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N

03 LT
I E I E ).i
20< pfgid & <30 18 < ifg sk & <32
A . ;}_3; . fi " ;J;ﬁ N )’ﬁ
b d 30 < g i# 30 < g i#
i PNA-2S PNA-TS PNC-S0 | CPLA-50 | CPLA-2S
Testspeed ||PEA CPNA__ [cPNC: CPLA CPTA CPRA/CPRC | CPFA cPNA_ Jecencd  cpLa Tear CFEA-S0 CENA-L] CENA-T CENC-S LFLA- LFLA-Z:
Opposite direction  Same direction st S . N
50% | 25%  75% | S0% 50% 25% Farside | Nearside | Farside | Nearside Stationary Moving| 50% [ 25%  75% | 50% | 50%  25% P D::r. D‘.:'. -‘\“E}“ D‘.r :\"'Bh: D:T Dﬂ.}' X5 :“3}“
St T 20 kmb 1.000 1000 | 1000 [ 1000 | 1.000 1000 1.000
10 km/h 1,000 | 1,000 1,000 | 1,000 1,000 1,000 1,000 1,000 1,000 | 1,000 1,000 | 1,000 25 kmah 1,000 1.0:00 1.0:00 1.000 1.000 1000 1,000
15 km/h 1,000 | 1,000 1,000 | 1,000 1,000 1,000 1,000 | 1,000 1,000 | 1,000 0 kmb 3 000 - 1.000 ] 1.000 20040 1,000
a = P
20 km/h 1,000 | 1,000 1,000 | 1,000 | 1,000 1,000 1,000 1,000 | 1,000 1,000 | 1,000 | 1,000 - =
25 km/h 1,000 | 1,000 1,000 | 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 | 1,000 35 kmh 3.000 3000 2000 3.000 = 3000 2.000
30 km/h 2,000 | 2,000 2,000 | 2,000 | 1,000 1,000 | 1,000 1,000 | 1,000 | 1,000 $0kmh EXC) EX ] 2 () 3.0y 2 3 (s0u) 200
35 km/h 3,000 | 3,000 3,000 | 3,000 | 2,000 2,000 [ 2,000 2,000 | 2,000 | 2,000
40 km/h 3,000 | 3,000 3,000 | 3,000 | 2,000 2,000 | 2,000 2,000 | 2,000 | 2,000 43 km'b 3,00 3.0:00 3000 3.000 3.000 3000 3,00
a5 km/h 3,000 | 3,000 3,000 | 3000 | 3,000 3,000 | 3,000 3,000 | 3,000 | 3,000 S0 kmb ] 2 3000 2 3,000 pl ] 3.0 3,000
50 km/h 2,000 | 2,000 2,000 | 2,000 | 3,000 3,000 3,000 | 3,000 3,000 | 3,000 | 3,000 3,000 z —~ = = =
55 km/h 2,000 | 2,000 2,000 | 2,000 | 3,000 3,000 3,000 | 3,000 3,000 | 3,000 | 3,000 3,000 55 kmh 2000 = 30400 = 3.000 2000 3.000 3.000
60 km/h 1,000 | 1,000 1,000 | 1,000 | 2,000 2,000 2,000 | 2,000 2,000 | 2,000 | 2000 2,000 60 km'h 1.0 1 (i) 2 0 1.000 2 10 2 00 2
65 km/h 1,000 1,000 =z 000
70 km/h 1,000 1,000 IS:I mh I =
75 km/h 1,000 1,000 T0kmb 1.000
80 km/h 1,000 1,000 75 kmh 1.000
TOTAL 20,000] 40,000 20,000 30,000 8,000 4,000 20,000 40,000 [20,000] 30,000
Scenario points 2252 0,250 1,000 0,500 2,000 2,000 0,750 0,750 0,500 1,000 80 kem/h 1000
" Total | 184000 | 18.000 | 18,000 | 185.000 | 18.000 | 18.000 10000
6 %
e S R [T | B A b it s I FT T TR
e . . L Ly L ED:E XAt . N B 5
iR I AL S R e A% b £3 R R
25% | 75% 50% 50% | 25% Eid 50% 50% | 25%
4 km/h 1.000
8 km/h 1.000
10 km/h 1.000 1.000 | 1.000 1.000 . 1.000 1.000 | 1.000 1.000
15 km/h 1.000 1.000 [ 1.000 1.000 1.000 1.000 1.000 1.000 | 1.000 1.000
20 km/h 1.000 1.000 | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 | 1.000 1.000 1.000
25 km/h 1.000 1.000 | 1.000 1.000 1.000 1.000 1.000 | 1.000 1.000 1.000
30 km/h 2.000 2.000 2.000 2.000 1.000 1.000 1.000 | 1.000 1.000 1.000
35 km/h 3.000 3.000] 3.000 3.000 2.000 2.000 2.000 | 2.000 2.000 2.000
40 km/h 3.000 3.000] 3.000 3.000 2.000 2.000 2.000 | 2.000 2.000 2.000
45 km/h 3.000 3.000 | 3.000 3.000 3.000 3.000 3.000 ] 3.000 3.000 3.000
50 km/h 2.000 2.000]2.000 2.000 3.000 | 3.000 3.000 3.000 | 3.000 3.000 3.000 3.000
55 km/h 2.000 2.000]2.000 2.000 3.000 | 3.000 3.000 3.000 | 3.000 3.000 3.000 3.000
60 km/h 1.000 1.000 | 1.000 1.000 2.000 | 2.000 2.000 2.000 | 2.000 2.000 2.000] 2.000
65 km/h 1.000
70 km/h 1.000
75 km/h
80 km/h
X 20.000 40.000 20.000
M 2 0.750 0.750 0.500
N 6.000 3.000




N

f'; NL: f; 2 1k EL
ol ARESE | IR AR B ACBEAE | BTR A EIE
W | WRERS0 | WRERTS KM -50 | H K25
_A ax ax | 7K | ax | &H ax B
20 km'h 1.000 1.000 1.000 1.000 1.000 1.000 1.000
25kmh 1.000 1.000 1.000 1.000 1.000 1.000 1.000
30 km'h 2.000 2.000 1.000 2.000 1.000 2.000 1.000
35 km'h 3.000 3.000 2.000 3.000 2000 3.000 2.000
40 km'h 3.000 3.000 2.000 3.000 2.000 3.000 2.000
45km'h 3.000 3.000 3.000 3.000 3.000 3.000 3.000
50 km'h 2.000 2.000 3.000 2.000 3.000 2.000 3.000 3.000
55 km'h 2.000 2.000 3.000 2.000 3.000 2.000 3.000 3.000
60 km'h 1.000 1.000 2.000 1.000 2.000 1.000 2.000 2.000
635 km'h 1.000
70 km'h 1.000
75 km'h 1.000
80 km'h 1.000
£ 5 18.000 18.000 | 18.000 | 18.000 | 18.000 18.000 30.000
2.3.2.1 1.4.1.1
AEB Pedestrian Daytime Nighttime Scenario Daytime Night-time
Painits Percentage Seore Points Percentags Score CPFA-50 16.02 20.0%
CRFA 16,000 A0,0% 0,200 14,000 0,05 0,525 CPNAZS 18.00 100.0% 1403 930,
CPNA 36,000 an,0% 0,225 32,000 Bl 05 0,600 i ~ - e - =
CPNCO 11,000 55,0% 0,550 10,000 50,0% 0,250 CPNA-T5 18.00 100.0% 1584 88.0%
CRLA 24,000 80,09 0,400 30,000 100,0% 1,000 CPNC-50 14.94 23 0%
CFTA 7000 ar.e 170 CPLA 22.50 75.0% 24.00 80.0%
CPRA/CPRE 4,000 100,05 2,000 - - . — -
S125 2375 TOTAL §9.4 % or 2.681 points 83.6 % or 2.509 points
TOTAL : -
= 2.3.3.3.1.1
2.3.33.2.1
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D ig o
Y i 2 2
] s e N L1 = @
(7 A pidg R RS wr | gaw i ma | mav ¥ R iy 3L i 2]
A AR EE S | 16.000 [ 80.0% | 0.200 | 14.000 | 70.0% | 0.525 -
iToh S 4 pidE iR | 36.000 | 90.0% | 0.225 | 32.000 | 80.0% | 0.600 i % 1, A T 50 | 1602
T By I EE ok L RE 225 3 ¥
i 0L BEs o ee | 11000 | 55.0% | 0550 | 10.000 | 50.0% | 0250 R B A 0| 1800 1495 | 829
. 3 3 AT 75| 18.00 1584 | 880
A A AR B E% | 24.000 | 80.0% | 0.400 | 30.000 | 100.0% | 1.000 - -
A A g gk | 7.000 | 87.5% | 1.750 Lo 2 ¥ R e R
BRI Bk B[ 18 o A BE 2235 24 0%
ST 4,000 | 100.0% | 2.000 I s A B o0 2400 | 80.0%
IR e 89.4%or 2.68 83.6%or 2.509 5
R 5.125 2.375
& A
7.500
233 1.4.2
Daytime
— CBFA CBNA CBNAD CBLA CBTA CBDA Test speed CBNA CBLA
Opposite direction
S0 50% S0% 50% 25% Farside Mearside Stationary 20 k_lI]_h ].OOO
0 kmih 1.000 25 km/h 1.000 1.000
10 km/h 1.000 1.000 1.000 1,000 1.000
15 kmy/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 kmj/h 1.000 1.000 1.000 2.000 45 km'h 1.000 3.000
40 ke /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 kmj"l“ 1.000 1.000 1.000 1.000 1.000 60 km/h 1.000 1.000 1.000
&5 kmh 1.000 65 km/h 1.000
70 km/h 1.000 70 km/h 1.000
5 kmfh 0
;U krn/h igsg 75 k]I].h 1.000
TOTAL 11.000 11.000 11.000 27.000 4.000 1.000 80 km'h 1.000
Seanario paints 2.000 1.000 1.000 ;EEE 2.000 1.000 Tota] 9.000 27.000
23333 2.3.3.3.2
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[ AT
L= WA e el | e s E s
NPT PP EE TR SN IR PR EY. TN ] H ik B LREfFRRIRE | HRETERLY
. revarviral A T T Y T Rl B vevirovinad F ST T TSN 5 S el AL AL
Bk R FAE RS | AR % . AR % | A% %
L — £ 20 tem'h 1.000
0, 0, 0, 0, 0, Z ~
0% 0% 0% 0% | % TR B 25km'h 1.000 1.000
0 km/h 1.000 -
10 kim/h 1.000 1.000 1.000 1.000 | 1.000 30 km'h 1000 1.000
15 km/h 1.000 1.000 1.000 1.000 33 km'h 1.000 2.000
20 kmv/h 1.000 1.000 1.000 1.000
= == = 2
25 kmv/h 1.000 1.000 1.000 1.000 40 km'h 1.000 2.000
30 knv/h 1.000 1.000 1.000 1.000 45km'h 1.000 3.000
35 kmv/h 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 km/h 1.000 1.000 1.000 3.000 35 tm'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 1.000 1.000 3.000 | 3.000 60 km'h 1.000 1.000 1.000
60 knv/h 1.000 1.000 1.000 1.000 | 1.000 65 km'h 1000
65 km/h 1.000
70 km/h 1.000 70 km'h 1.000
75 knv/h 1.000 s
80 km/h 1.000 13 kn'h 1.000
A 11.000 11.000 11.000 27.000 4.000 1.000 30 km'h 1.000
2.000 1.000 1.000 2.000 2.000 1.000 - A e
B8 A LRy 9, 000 27,000
9.000
CBDA Requirement Criteria Points Score
Driver Door Information Visual Information TIC 22.3s 0.250 0.250
Driver Door Warning or Visual Warning (e.g., flashing) accompained by an audible or haptic warning TTC 21.7s 0.250
Retention Door Retention Start@ TTC 21.7s 0.500 0.500
End @ TTC <-0.4s
Warning TTC 21.7s
All Other Side Doors Start @ TTC >1.7s | 0.250 0.250
Door Retention
End @ TTC £ -0.4s
No visual component for rear doors required
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N

I

[ B 5w
A A (s) ¥
[ Infermation | [ Information | | Warning | Function* [ Retention
(TTC 233} (TTC<2.35) All side doars

) (.25 p

— 0.50 p

— 0.5 p

+
+

8

g
4
g
8.

+

g
g
d
g

* Warni I‘Ig ar Retention.
Mo visual carmponent far rear door redquired.

'@ " m=p (.75 p
i 'E : = 0.50 p
+ —p 1.00 p
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PN g
[a)
A A W) @
B E E R LR E L EE Hibri EEEE
(MCz239  (C<23%) s RIEF  pima
Be fE
@ =P 0.25p
@ P @ mp 0.50 p
=
. + ) 0.25 p
-
@ 3 % =) 0.75p
=
% == 0.50 p
~
: =
+ "~ + u.. mmp 0.75p
=
g
- + + ==p- 0.50 p
=
@ + @ @ =P 1.00 p
=]
- + = P 0.75 p
=

FEOT P
53 P2 B R ERE TN
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Special Cases
A (s o
[ Information | | Warning | | Function” Retention

All side doors

mmp- 0.25 p

Information only

mmp 0.75 p

Sliding doors - active 10 sec

mmp- 1.00 p

Sliding doors - active 10 sec

* Warning or Retention.
No visual component for rear doors required.
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UZ J} fé |'4 J} EL
2.3.3.1 1.4.2.1
Viest Pointstest speed Vimpact Scoretest speed
AEB Bicvelist Daytime AEB FCW AEB FCW AEB FCW
Ic I5 I F
¥e Paints Percentage Score 25 kmh 1.000 0 km'h 1.000
30 km/h 1.000 0 km'h 1.000
e 50 I%7% 1455 35 km/h 2000 0 kmh 2.000
CBNA 11,000 100,0% 1,000 40 kmh 2000 20 km/h 1.000
CBNAO 10,000 90,9% 0,909 45 kmh 3.000 25 km/h 3.000
50 km/h 3.000 3.000 30kmh | 2285 TTC 3.000 3.000
CBLA 25,000 92,6% 1,852 55 km/h 3.000 3.000 40 kmh | 2.01sTTC 0.000 3.000
CBTA 3,000 75,0% 1,500 60 km/h 1000 1000 | Nottested | 171s TTC 0.000 1.000
CEDA 0500 0.0% 0,500 ok 1000 Lo TIC 1000
. . s |
TOTAL 7,215 75 km/h 1.000 1415 TTC 0.000
80 km/h 1.000 143 TIC 0.000
23331 Total 27,000 19.000
; " Normalised score 70.3%
?%‘“_)%/Tﬁ ﬁ‘gl, i L2 v X (]
. L N
p7d B R Rk Al | EAW s 233321
ek p (78 %) pA R R 8.000 | 72.7% | 1.455 2 Honn, Yy p—
R g SRdER A ¥oanan AiEE R BL unun
T p Ao R R R Rk 11.000 | 100.0% 1.000 AEB FCW AEB FCW AEB FCW
— — rym - 25 kivh 1.000 0 kivh 1.000
T p FA R B ai g Es | 10.000 | 90.9% 0.909 30 ko L000 0 kaoh L000
Hep 0 B R R % 25.000 | 92.6% | 1.852 Skovh | 2.000 0k 2.000
40 km/h 2.000 20 km/h 1.000
L% o R 55 J—Jﬁl PR 3.000 | 75.0% 1.500 45 knh 3.000 25 kih 3.000
BB (70 B p R R 0.500 50.0% 0.500 50 km/h 3.000 3.000 30 km/h 2.285TTC 3.000 3.000
.~ T 55 km/h 3.000 3.000 40 kavh 2.01sTTC 0.000 3.000
S LL1D 60 km/h 1.000 1.000 Sz 1.71sTTC 0.000 1.000
65 km/h 1.000 1.70sTTC 1.000
70 knvh 1.000 1.69sTTC 0.000
75 km/h 1.000 1L41sTTC 0.000
80 km/h 1.000 1.435TTC 0.000
A 27.000 19.000
TS 70.3%
234

282




i s i
AEB FCW L3S
. Chovertaking
Test speed A E ChRtep Ehs MRS CMoncaming Unintentional Intentional
S50% ;f:'m :::Im a0 kmfh 45 km/h 60 km/hj 50 ;i:n ;::n 72 km/h B0 km/h S0km/h E0kmfh B0 km/h

10 krnghi 1000 1.000 1.000 1,000

15 krndhi 1000 1000 1.000 1.0:0:0

20 kmy'h 1060060 1000 | 1000 | 1.000

25 k' 1.0:00

30 krnydh 1,000 1,000

35 krg'h 1.0:00 1.000

40 krmyg'hi 10000 1,000

45 km/h 1,000 1.000

50 kmy'h 1000 | 1000 1000 1000 1000 | 1.000 0,500 WL

55 kry'h 1.0:00 1.000

60 krngdhi 1,000 1.000

TI krngdhi 2.000 0.500 0.500

TOTAL .il.[HIH] 200 9.000 7.000 2.000 2.000 2.000

o 10000 1.004) 3.000 0500 0.500 2.000 1.000
Scpnariao points
9,000
23334
BAEL P L S R IR E L B des ko
WP g i (oo B p | (B KA (e kD Bafded 48 oF L midy B RS
Eok iR ES Eillin st g |1 EXIRA PN
30km/h | 45km/h | 60km/h 50% 25% 25% 72km/h 60km/h | 80knvh | 60km/h | 80km/h
&12m | &40m

10 knvh 1.000 | 1.000 | 1.000

15 kmv/h 1.000 | 1.000 | 1.000

20 km/h 1.000 | 1.000 | 1.000

25 km/h

30 km/h 1.000

35 km/h 1.000

40 km/h 1.000

45 knvh . 1.000

50 knvh 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 kmh 2.000 0.500 0.500

B 11.000 2.000 9.000 7.000 2.000 2.000 2.000

NN 1.000 1.000 3.000 0.500 0.500 2.000 1.000
— 9.000
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"Z i f; LT
2.34.1
AEB Motoreyclist S
ororcyclls Paints Percentage Soore
CMRs AER & 000 72,7% 0,727
CMRL AER 1,000 50,05 0,500
CMIFtap 9,000 100,0% 3,000
CARS FOW 5,000 Tl A% 0,3as7
CAMRL FCW 2,000 100,0% 0,500
Chlancoming 2,000 100,0% 2,000
Chovertaking 0,000 0,0 0,000
TOTAL 7,084
2.3334.1
Ty L S
W8 5L pidy TR A ¥ A Ly
PP 5L g% g B0 S (AEB) 8.000 72.7% 0.727
WA s KD pide 3 Sk (AEB) 1.000 50.0% 0.500
B P o) g o 9.000 100.0% 3.000
WP 5L 4% g B s (FCW) 5.000 71.4% 0357
BB KD pde 8 sk (FCW) 2.000 100.0% 0.500
$ho kD0 s g i s 2.000 100.0% 2.000
DAz b s pidy ke 0.000 0.0% 0.000
A 7.084
24 143
Colour Verdict Applied to Total Score  Applied to Scenario Colour Verdict Applied to Total Score  Applied to Scenario
Green ‘Good’ 6.751 - 9.000 points 75.0% - 100.0% Green ‘Good’ 4.501-6.000 points 75.0% - 100.0%
Yellow ‘Adequate’  4.501 - 6.750 points 50.0% - 75.0% Yellow ‘Adequate’ 3.001 -4.500 points 50.0%- 75.0%
Orange ‘Marginal”  2.251 -4.500 points 25.0%- 50.0% Orange Marginal’ 1.501 - 3.000 points 25.0%- 50.0%
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 ‘Poar’ 0.000 points 00.0%
2334 23333
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6.751-9.000

75.0%-100.0%

4.501-6.000 4~

75.0%-100.0%

4.501-6.750 »

50.0%-75.0%

3.001-4.500 »

50.0%-75.0%

2.251-4.500 &

25.0%-50.0%

| | S

1.501-3.000 »

25.0%-50.0%

0.001-2.250 ~ | 00.0%-25.0% i 0.001-1.500 ~ | 00.0%-25.0%
0.000 4 00.0% 4 0.000 4 00.0%
0.000 4 00.0% 0.000 A 00.0%
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Euro NCAP Assessment Protocol — Safety Assist Safe Driving Version 10.4
2025 # %% Euro NCAP L% 2022 # %% Euro NCAP 3% 1237 TNCAP i~ ¥ % (% = %K) ¥ TNCAP % - =3 %

4 ASSESSMENT OF SPEED
ASSIST SYSTEMS

4.2 Definitions

Throughout this protocol the following

terms are used:

Speed Limit Warning Function
(SLWF) — SLWF means a function that
alerts the driver that the Vindicated is

exceeding the perceived speed limit

Adjustable speed (Vadj) — Adjustable
speed Vadj means the voluntarily set
speed for the speed control functions,
which is based on Vindicated and

includes the offset set by the driver.

Speed Limitation Function (SLF) —
SLF means a system which allows the
driver to set a vehicle speed Vadj, to
which he wishes the speed of his car to

be limited and above which he wishes

4 ASSESSMENT OF SPEED
ASSIST SYSTEMS
4.2 Definitions

242 8 g gt kel

z 23]
v EF

2421 L3R %

Throughout this protocol the following...

terms are used:

Adjustable speed (Vadj) — Adjustable
speed Vadj means the voluntarily set
speed for the speed control functions,
which is based on Vindicated and

includes the offset set by the driver.

Speed Limitation Function (SLF) —
SLF means a system which allows the
driver to set a vehicle speed Vadj, to
which he wishes the speed of his car to

be limited and above which he wishes

24214 & i *T4] & ¢ # i (Speed
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to be warned.

Intelligent Speed Limiter (ISL) — ISL
is a SLF combined with SLIF, where
the Vadj is set by the SLIF with or

without driver confirmation.

Intelligent Adaptive Cruise Control
(iACC) - i1ACC is an ACC combined
with SLIF, where the speed is set by the
SLIF  with

confirmation.

or without 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) — i1ACC is an ACC combined
with SLIF, where the speed is set by the
SLIF  with

confirmation.

or without driver

The following term is used for the
assessment of the Speed Limitation

function:

Stabilised speed (Vstab) — Stabilised

24217 F¥E 2 # X #' ( Intelligent
Speed Limiter, ISL) @ 47 £ & & 14|

- 2 &P @4 # i (SLF) &
B 3 P T i (SLIF)eh & sy H
i “'%F i# (Vag) o d B 3 134
T A (SLIF) b f SRR
T pBK iﬁﬁ Lis p B
WA e

2.42.1.8 # £ ¢ sudr 4] (Intelligent
Adaptive Cruise Control, iACC) : # £
WarHE - B LA p AL R
(ACC) % 2 i "LH| F 3 # it (SLIF) e
Hig B hd B U4 F i

5
/ﬁ )

hEFEERFT I iﬁv~ Eaa
iﬁﬁ fbﬁﬁ"r}t

24.2.19 &% # i# (Stabilised speed,

24.2.1.6 FF i # i 4 =4 (Intelligent
Speed Assistance, ISA ) * 7. & i

MR- RSSO MR (SL)
:agri zep] ?‘ Fm i (SLIF)&h 5 %
_/1:1 —\

B i (Vag) o B 72
FIE F%ﬁ it (SLIF) hoE S E R
A BRSNS GEE HRAERE P

il
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2.42.1.7 % v ¢ Fifr 4] (Intelligent
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EEL ﬁ_éi FEBBART A
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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

Vian) * #8 T2 i fhdg & @i (T
FRELHER - BFET R
#3202 10km/h i 10 4514 2
20 H% B NS RS dEi R
B2 TET LTS .

24221 2 3% *L$| F# it (SLIF)

- Basic SLIF meeting the General

Requirements

- Advanced Functions

- System Accuracy

- Warning Function
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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
the

Requirements when the SLIF is default

when meeting General

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.
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The speed limit information could BRI F AT DR LK
cither be provided by vehicle- PRk rEd dipekalge 5
integrated devices or by mobile devices EERE DD I BAD AT
connected to the vehicle network. A list TAREZEER o
of compatible devices needs to be
mentioned in the vehicle handbook.
4.4.1 General Requirements 4.4.1 General Requirements 24231 - s 72 24231 - s 7
The speed limit information must be| The speed limit information must be[2.4.2.3.1.2 & i# "4 F & 242887 (242312 & @ L4 F R 2R T
shown at all times (excluding the| shown or accessible at any time with a| (7 Z fxBIFE 2 % > T % & A FETREETTIIRE T
initialization period and temporary| simple operation and needs to be shown| /i » ) BT - AR AR B AR (2 7
interruption for safety reasons). at the start of the next journey Frdo PR E ) o
(excluding the initialization period).
The indicated speed limit information| The indicated speed limit information|2.4.2.3.1.3 #8772 # @ *UF|FA ¥ b 242313 B -2 8 @ W FA7 F
may indicate the level of reliability of| may indicate the level of reliability of| FF&g7 & & *AF]2 ¥ F & o PERET B 2T 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 & J P freraif i 58 & F 2.423.1.4 & D iE i 58 3 i T4
speed limits (see for examples| limits (see Appendix I) the system| ‘34| (%2426 4 06])> R E | ($£2426) A RERFFDEH
Appendix I) the system needs to either:| needs to either properly identify and| & F i ix- 58 & & TR T 2B ] (4o & e
- Properly identify and show (for| show (for example when raining) the|[(1) & SLBErEFsRr Bor 4 & 2 ) R A AR g
example when raining) the applicable| applicable speed limit or alternatively, B3 ] (40T & PR ) )%@_TEZL EE N B P
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wRE

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 the
technology).

to

4.4.1.1 Warning Function

Any Speed Limit Information Function
requires a warning function to indicate
the driver that Vlimit 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 a
conditional speed limit which the
system is not able to compute, in
addition to the non-conditional speed

limit.

Manufacturers need to supply Euro
NCAP with background information of]
the SLIF (if applicable the
technology).

to
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limit or an additional visual signal

adjacent to the traffic sign.

4.4.2 Advanced Functions
Those
advanced functions in the following

systems  providing more
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

HREE A AR T 5L o

BE AR Bty R
TN B EITR LI 0 B
FEEAAHES B FFAAKL YR

1 ST A IR R

R A el I AN 3
FREAY 0 30 80% 2 - HE R
e A o

Ry EREELE

I e e

24232 BFEF i
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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 (g~ Fp A * o i ﬁ?)
Euro NCAP Application Area (as =7 Buro NCAP [l (4=
defined in TB002). e e ——
(F S AP AET - p)
4.4.2.1 Advanced speed limits 242321 % Fed g 4] 242321 F & keix é’aﬁ FEA ) E it
Systems that are able to properly| Systems that are able to properly|# & $iic 53 & FER W] i 2 F R BAp | TARBAPR S 78 > ¥ R 3 14
identify conditions and act accordingly| identify conditions and act accordingly| & (76 > ¥ ikjp it N E 2 | 2 P A EE I EE A B R
can attract points based on the number| can attract additional points based on| %7+ if 2 7 & #i & &7 A K 4o A 75 0 2426 F) MM A I

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 (Section
4.4.1).

These functions are listed in the table

requirements

below and example traffic signs of a
limited number of countries
specified in APPENDIX L.

arc

the number of advanced functions.
These functions are listed in the table
below and example traffic signs of a
limited number of countries
specified in APPENDIX 1.

arc

T E N B A g - ik
Bt (524231 &) @ & f2
2R AFIFTALBRHT -

2.4.2.6 7 41 2%

e Ao

AR R -

-f—r‘ PO

£

ol

293




2025 & %% Euro NCAP 4.3 2022 # % Euro NCAP 4.3 i% 2 TNCAP i£ % & % (§ = ) % s TNCAP % - 'R3.%

A A &5
| ovanceo seeeo umirs points | Required Action T RS o T (::,% %;EE% ;I:%) (:% %QEEE%% ;f:%)
[ wemes | 2 [shewcorsaesaims T A ‘ BHZ oHZ 2
n 2 | warning only and ignore f irrelevant. Weather Snow /1y 5 an
1me 3 | Show correct speed limit . E PR P et
ime ime ow correct spee
sEUlld(lj(\Bﬂd Distance 1 Show correct speed limit
24 Distance Distance for /in 1 Show correct speed limit
limits e 1| Show correct speed limit / ignare if irrelevant
Arrows Arrows 1 rect speed limit or ignore if irrelevant
e 1| show correct speed limit
Categories Vehicle Categories Other vehicle / weight categories. 1 Ignore if irrelevant
Highway / Matorway 2 Highway / Metorway 2
Implicit Speed Limits Gy Entry / 3 | Show comect speed limit Implicit Speed Limits | City Entry / Exit 3 Show correct speed limit
Residential 2
Residential zones 2
oy signs
Dynamic Speed Limits including raadworks 3 | show correct speed limit Dynamic Speed Limits | Dynamic speed signs including roadworks 3 Show correct speed limit
ToTAL| 20 | TOTAL 20

* including implicit

The Advanced Functions score is 242322 BFEFH A (82 83k
calculated by multiplying the points K718 A ek 1 0.025 o
achieved by 0.025.

A system that achieves more than 12 24233 il

out of 20 points from the Advanced 242431 % 5 %7 KBRS w20 &
Functions will be awarded the score for AT 12 A~ > P 7 Bk s
System Accuracy. If map-based data is ﬁ'ﬁi Lo FiE * p Rl i
required to achieve any of the points up 47% P12 &4 B g ¥ P { A3
to 12 the speed limits must be updated e :’f) AR A E g poe
frequently (at least quarterly) and AT mp i KL RT (bl
automatically for the first six years, r3F % i DVD/ USB = -1
without user action. (ex. sending
DVD/USB to customer allowed).

ku

Y
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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 L.
ROAD FEATURES Points | Required Action
Curves® 2 | Showand start reducing te appropriate speed
Roundabouts* 2 | showand start reducing to appropriats speed
Junctions , withaut right of way” 1 | showand start reducing to appropriate speed
Traffic Lights 2 | Wamning only
Stop Signs 1 Warning only
Yield Signs 1| Warning anly
N Entry 1| Warning only
TOTAL 10

* Only eligible for scoring when linked to TSL. and'er iACC

242322 B
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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

242323 g iE b %

SR T R IR o XA
P B A A D g e g
o ARLET B N 2 g
T iRfpt A F2 A h EEA

oo VI REH 2 H i wnhT

EREI

W3R TN T i

M (%2423 &) P & find
F U FAL BT

BUEAL/MEYT Y PR R R

Fodd FAGERT D IRRER G
KR (frrg FmT o 3od
BN L KRR G R 2
B CELLE b 3 S

i
T H o
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handbook. GES K EFEIE)

4.4.2.4 System Updates 242324 4% 57
Keeping systems updated is crucial for FAF RN TR D R 4 S
a high level of accuracy and acceptance PAFREREE T #%— X R
over the lifetime of the vehicle. TE o AR o HEF BT ATE
Systems updates might include map [2 B i@ g ek iE '?#Fl Bé i £8
updates and/or any software updated o B e ZApMcnd @ U]~ 0E
related to the operation of the Speed AR LS IER T Ny &

Assist System in relation to speed
limits, conditional speed limits and

road features.

System updates with the latest and RIEEHREF O E {ATFF s amF i
most-up-to-date knowledge can score PHE TR AR R ERTY T
points based on the frequency of FEA TR FTRIFIERL
updates when available without user #rc o

action and free of charge for the

duration of the rating.
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e artme e e GHZAREFH)

Continuous (daily, weekly) 10 | Automatic update without user action

TOTAL { 10 ‘

4.4.4 Warning Function 24234 ¥x

Speed Limit Information Functions that FAZN D U EpE BT R
meet the warning requirements below RIfE 2@ T i 2 Eon o
to indicate the driver that Vlimit is A H A B R E T2 B/
exceeded will score for Warning VEERZ KSR N

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 242341 Ex R i - BB
sign used to communicate the speed Hin o H B P E U LRSS
limit or an additional visual signal Ap AR e AR 1S B o

adjacent to the traffic sign.

- The warning commences when 24.2.34.2 :}Hfr i# % (Vindicated ) & #
Vindicated is exceeding Vlimit by A2 B 1 L4 Skm / h PFRE 4o & 7 o
more than 5km/h (3 mph). A negative ER I RN Y SRy
and/or positive offset with respect to % 10 km/h o

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 # BERHACED #ELH] S
for the duration of the time that V1imit kmhpBZFFfETER - E PR R
is exceeded by more than 5 km/h, with A 10 Fy o EMARLE B o 2 B YT
a total duration of at least 10 seconds. AL RE S BIF AR L vE 0 (e Eop g
Gaps of less than 1 second, which Bd B¥TH 4 o miE>s 10 fiid
allow for signals which flash are Bor o PIR»>»= 30 gy U p £45 8
ignored, but the signal may not start ToOEIEFFRERI S04
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 2.4.2.3.4.4 %’:};1 TR F AT B g
to be reinitiated for each exceedance H1 4+ 5km/h> 3 T3 EF TAZHD i
of Vlimit until Vindicated has reduced AFNRE T o
to more than Skm/h below Vlimit.
4.5 Speed Control Function 4.5 Speed Control Function 2.4.2.4 F i yrd i 2424 8 @ frd)#

Three speed control functions are | Three speed control functions are | = &8 i F41#5 i @ 8 & 'L » R -t VB PRI SRS 1 Pl e

considered in this section; Speed | considered in this section; Speed | (£ ®®X % )~HEd ez 7EF (& E )~ 7%" [P R R 1

Limitation Function (manually set), | Limitation Function (manually set), | &g B E&UT & £ whpr g R E T & R K

Intelligent  Speed Limiter and

Intelligent Adaptive Cruise Control

Intelligent Speed Assist and Intelligent

Adaptive Cruise Control which need
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which need to meet the following

requirements to score points:

to meet the following requirements to |(

score points:

SPEED CONTROL FUNCTION TYPES
Speed Limitation Function (SLF)
Intelligent Speed Limiter (ISL)

Intelligent Adaptive Cruise Control (iACC)

Sections
451,45218453

451,45228453

Sections
45.1,4521&453

Type Speed Control Function
Speed Limitation Function (SLF)
Intelligent Speed Assist (ISA)

intelligent Adaptive Cruis Control (i-ACC)

451,4522&453

4.5.1 Activation / de-activation of the

4.5.1 Activation / de-activation of the

function
- The speed control function must be
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

function
- At the start of a new journey, the
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
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independently of the vehicle speed. independently of the vehicle speed. B g AR o P i ag AR o

- If Vadj is set to a speed lower than| - If Vadj is set to a speed lower than| (3) % & 2 7 # ;4 A4]&F 3 K3 | 3) FHREZLT P’% PR U R
the current vehicle speed, the system|  the current vehicle speed, the system B AE o kLR 30 7f aa B OREE gk R 30 7f a3
shall limit the vehicle speed to the|  shall limit the vehicle speed to the L SRR Y A A S AL B MR TRANZTHANR
new within 30s or shall initiate aj new Vadj within 30s or shall initiate 18 3E > 2 E BR300 F) 18 3 > A RAITE AL 304
warning (Section 4.5.3, para 7) no| a warning (section 0) no later than B oA o oes B o (% ool o oBY BT (%
later than 30s after Vadj has been set. 30s after Vadj has been set. 242436)- 2.42.43.6) -

- The Vadj value shall be permanently| - The Vadj value shall be permanently| (4) ¥ 3 % *34] 8 & @ B TP 5 4 7HANUHE g EREFY
indicated to the driver and visible indicated to the driver and visible ToORER AR T T ERERAERL TR
from the driver's seat. This does not from the driver's seat. This does not L, HREEFZT2ET A A LB RaEE2ETA D
preclude temporary interruption of] preclude temporary interruption of] HrpE e YT FIE W& s fpE HrpE e YT TR W & foq fypr
the indication for safety reasons or the indication for safety reasons or P OB o v 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 3% T 8 i@ 242422 p %3 T h @
An automatic setting is using the speed| An automatic setting is using the speed| P # K T 7 A L[ F hg * 8 | 2 5 p R B @ g * B g L)
limit information from the SLIF to set| limit information from the SLIF to set| i# "4 F M # it B~7 & @ LF|F | FAH# BT FE AP FNGF/AE
the Vadj. iACC and ISL automatic| the Vadj with or without driver| 3 o AFE 4|2 £ ¢ m# B,Fﬂ’ Eile B 4 & AT R TP i
adjustments can be introduced with or| confirmation. Both ISA and iACC| ¥ 7 /&5 H Sz infiin™ g #3 | 2 3 9f 04 2 Iy e 04l FTRIE
without driver confirmation. Both ISL| functions fulfilling the requirements f& FREATRTOPFED | FLHHE

and iACC functions fulfilling the

requirements from this section are

from this section are eligible for

scoring points:

@ U2 ARl TR EE
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eligible for scoring points:

- In case of ISL, the activation time for
speed reduction and/or warning shall
be according the general requirements
of GSR ISA. In case of iACC, the
system should adopt, or offer the
driver to adopt, an adjusted Vadj
within 5s after a change in the speed

limit.

- 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 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.

- The system should adopt, or offer the
driver to adopt, an adjusted Vadj
within 5s after a change in the speed

limit.

- 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) 7%" Ed g8 mEesdgrdl| @ 5? o B aE et kg B P
ISL or iACC system may be retained|  ISA system may be retained at the RN iR A RS EEARAS - R Ay i
at the end of a journey. end of a journey. BE VRS AFRY o REEET o

- Where Vadj is set to the speed limit| - Where Vadj is set to the speed limit| (5) v # X WH P FRXRTEF XL | O) VAN F R TFRZ
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 A E R K

Features) by the SLIF, the indication
of Vadj may be suppressed.

4.5.3 Speed Control
- 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.
pressing the accelerator harder/deeper

or kickdown.

- NOTE: For 2026, Euro NCAP will

require a speedometer accuracy of -
3/4+0 km/h

of Vadj may be suppressed.

4.5.3_Speed Control
- 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 (1IACC).
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- When the speed control function is| - When the speed control function is|2.4.2.4.3.6 & i f 41| # ic &2 "4 2/ (2.42.43.6 8 i F4]5 i &2 L4 2/
not able to limit to and/or maintain| not able to limit to and/or maintain|zt A3F ¥ AN D > 0 E QT (RAaFvaAaNfldg o UE G ER

Vadj and Vadj is exceeded, a warning
will be issued according the SLWF
of GSR ISA

warning type and total duration). No

Requirements (i.e.
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.

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| - For systems where active braking is[2.4.2.4.3.7 % s ki * 1 $ 38 £08 10 1242438 % kit * 1 #5848 1y
applied to maintain and/or limit the| applied to maintain and/or limit the| 4 2 /2 *U4[i& & H > R 7 ﬁ IR SRR VE 9 . I VRO Sy

speed, this warning requirement does
not apply.
Note: The warning signal does not
preclude temporary interruption of the
indication for safety reasons.

(GSR ISA# %)

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)a visual warning and a cascaded
acoustic warning;

(b)a visual warning and a cascaded

speed, this warning requirement does|# 71 & - o

not apply.

Note: The warning signal does not

=
preclude temporary interruption of the | @ #pF @ &

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).

3.5.2.1.4.1.When the

accelerating, the manufacturer shall

vehicle is

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.

3.5.2.1.42.When the

decelerating and none of the conditions

vehicle is

laid down in point 3.5.3. are met, the

i3 37 TNCAP ﬁ%vifﬁ(aﬁ; W)
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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.

3.5.2.1.8.When the

decelerating due to one or more of the

vehicle is

following events, the cascaded acoustic
or cascaded haptic warning shall either
not be provided or shall be terminated
immediately:

(a)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.

3.53.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 4.6 Scoring and Visualisation 2425 F 2 ARE R IR 2425 @ BT R R
The following points are awarded for | The following points are awarded for | # & R € 2 ST FEEHF M T & | BF &R 22 L 0F7 FE@ LT L
systems that meet the requirements. | systems that meet the requirements. | #c > A 87| » & 2 E4 J i@ A o | Blior A H7| 2 & 2 4fes ol
These points will contribute to the | These points will contribute to the |G5ZA HFH%) EESRKEFR)
Safety Assist score. Safety Assist score.

SPEED LIMIT INFORMATION FUNCTION Points
Speed Limit Information Function 1.50
Basic SLIF (Compliant with Euro NCAP and GSR SLIF General Requirements) 0.50
Advanced Speed Limits 0.25 Basic SLIF 0.50
oz Advanced SLIF 0.50
025
Py System Accuracy 025
SLIF TOTAL 150 Warning Function 025
SPEED CONTROL FUNCTION Points Speed Control Function 150
Speed Limitation Function 0.50
- Speed Limitation Function
Intelligent not default ON 1.00 For cars without SLIF 125
Intelligent ACC or Intelligent Speed Limiter default ON 150 For cars with SLIF 0.75
SPEED CONTROL FUNCTION TOTAL 150 —
ISA and/or intelligent ACC 1.50
SPEED ASSIST SYSTEM TOTAL 3.00
APPENDIX I APPENDIX I 2.4.2.6 i 5% B 3 U] b 2.4.2.6 i & 5% B iF L) o 6
SPEED ASSIST SYSTEMS: SPEED ASSIST SYSTEMS:
EXAMPLES OF CONDITIONAL, |CONDITIONAL AND IMPLICIT
IMPLICIT AND DYNAMIC SPEED [SPEED LIMIT SIGNS
LIMIT SIGNS
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APPENDIX II

Terms alignment for Euro NCAP
Speed Assist Systems 2023 and GSR
Intelligent Speed Assist Systems EU
2021/4455

Concept Term used in Euro NCAP SAS Term used in GSR ISA

General name of the

SAS — Speed Assist System ISA — Intelligent Speed Assist

system
Information SLIF — Speed Limit Information
function SLIF - Speed Limit Function

. Function SLWF — Speed Limit Warning
Warning function Function ©

Manual speed

limiter function SLF — Speed Limitation Function

Automated speed

. h ISL — Intelligent Speed Limiter
limiter function i

SCF — Speed Control Function

Automated speed iACC - Intelligent Adaptive Cruise
control function control

GE £ %g\%%)
(GSRARZRPM A 3" > e I'f)
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4.4.2.1 4.4.2
ADVANCED SPEED LIMITS Points | Required Action Advanced Functions Points | Required Action
Rain* / Show correct speed . Show correct speed
2 o Rain / Wetness 2 o
Weathe | Wetness limit limit
5 Weather .
r Warning only and Warning only and
Snow / Icy 2 ) e Snow / Icy 2 ] e
ignore if irrelevant ignore if irrelevant
) ) Show correct speed ) ) Show correct speed
Time Time / Season 3 o Time Time 3 o
limit limit
Conditional | Distanc | Distance for / Show correct speed ] ) ) Show correct speed
. ] 1 o Distance Distance for / in 1 o
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
] T 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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Motorway limit City Entry / Exit
City Entry / 3 Residential zones 2
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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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
way* - appropriate speed
Traffic Lights 2 Warning only
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DA
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 iACC
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LOCAL HAZARDS | Required
Points .
Action
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Traffic Jams 5 Inform and
~ | Wam

Construction Zones { Inform and
~ | Wam

Accident Ahead { Inform and
~ | Wam

Wrong Way Driver { Inform and
~ | Wam

Stopped Vehicle on Hard Shoulder { Inform and
~ | Wam

Items on road (includes animals, persons, { Inform and

debris, etc) - Warn

Poor Road Conditions (incl. slippery roads) { Inform and
~ | Wam

Poor Weather Conditions (e.g. fog, heavy { Inform and

rain, etc) - Warn

Emergency Vehicle { Inform and
~ | Wam

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
242324
kN 8 i L¥ | FR2LBE
&% (123B") 5 |AEFEY EIFE TP B AT
FE (Fp ~F3F) 10 |&FR* FFiThp & {37
0 10
4.5 4.5
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SPEED CONTROL FUNCTION TYPES
Speed Limitation Function (5LF)

Intelligent Speed Limiter (I15L)

Intelligent Adaptive Cruise Control (iACC)

Sections

451,4521%453

4.51,4522&453

Type Speed Control Function
Speed Limitation Function (SLF)

Intelligent Speed Assist (ISA)

intelligent Adaptive Cruis Control (i-ACC)

Sections

451,4521&453

45.1,4522&453

2424 2424
B g gl i 2 B g prdls i 4l &
@ 3 W47 7 (SLF) 2.4.24.1, B3¢ "]+ i (SLF) 24241,
242421 & 242421&
24243 24243
i E B i 4 (ISL) 2.4.24.1, IFa B i #f et (ISA) 2.4.2.4.1,
#E wsdr 4] (1ACC) 242422 & e & d] (1-ACC) 242422 &
24243 24243
4.6 4.6
SPEED LIMIT INFORMATION EUNCTION Points Speed Limit Information Function 1.50
Basic SLIF (Compliant with Euro NCAF and G3R SLIF General Requirements) 0.50 Basic SLIF 0.50
Advanced Speed Limits 0.25
Road Features 0.25 Advanced SLIF 0.50
Local Hazards 0.25
System Accuracy 0.25
System Updates 0.25
SLIF TOTAL 1.50 Warning Function 0.25
SPEED CONTROL FUNCTION Polnts Speed Control Function 1.50
Speed Limitation Function 0.50
Intelligent Speed Limiter, nat default ON 1.00 Speed Limitation Function
Intelligent ACC or Intelligent Speed Limiter default ON 1.50 For cars m SLIF 1.25
SPEED CONTROL FUNCTION TOTAL 1.50 For cars with SLIF 0.75
SPEED ASSIST SYSTEM TOTAL 3.00 ISA and/or intelligent ACC 1.50
24.2.5 24.2.5
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JNCAP Test Protocol — High-Performance Headlamp Equipment Checking Method 2024/05

2024 & % INCAP %%
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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
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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|i7.

(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 B fREHHEFA
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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.

%54

32222 P oI dmipp R P E (Ao Ep ), A E

fe Ec4 2. His < it

=% 57
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3.22.2.3 2 i 3R
2 HPAE L N B Eakd 2 i
() p i it k& (adaptive main-beam headlamps ) jBlzE 2 & (GRS BI4] %

it kB2 GRS B Gk HE ET R k2 Fk

w3 ivd ) o
(2)p # 3= 4):% £ & (automatic control of the main-beam headlamps ) & %%
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B)H s Bl Eocd g 2 i o
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5. Recording of results 3223 88 %

5.1 High-performance headlamp function and equipment check 32231 B EEES N E XA ER

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

YA RAEFE R EP D AT RPIIRL E 2

(1)%& Frzafe & p i & ik £ % (adaptive main-beam headlamps )’ 33 3.22.3.4

Z_

TpEpEkd FieEs TE (Yes), o
Q) F rrnfie h p 24k £ 8 (_automatic control of the main-beam

2lheadlamps ) > 333t 3.22.3.4 2_ '—B‘a‘rv*?:h%“‘lj Wiy " & (Yes) o
R)E 2 B>t P ikap Az %Y > FEAREFEAWCHEB TF (No) o
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of this category, record ‘no’ in the columns for each device type.

5.2 Checks of operation speed 3.22.3.2 i®di# B FEil

In the event that ‘yes’ was recorded for the device as referred in Section 5.1, in| % & 3.22.3.1 3% ;;‘»t B8 T8 (Yes),  » 330322342 TR PR
#

Attached Table 2, record the operation speed stated in the corresponding device’s| 1§ = > B %K H @ % AP F etz Fh@ & -

instruction manual in the column marked ‘speed range’.

APPENDIX 1 - SPECIFICATION TABLE FOR HIGH-PERFORMANCE 322333 PR AwbRRE: (4 2dp¥ —:5 £8)
HEADLAMP EQUIPMENT CHECK

(To be filled out by the manufacturer) 1.2 % 8wk
1. Specifications of the car being examined (Boig /3l (23] 2 40) - ( )
(1) Make/Type (Model name): / ( ) 2.2 ¥ F EP
2. Declaration from the Car Manufacturer () " p gz
® ' Automatic anti-glare type’ : X (it#:# B km/h ] km/h) Z

Yes (Operating speed: km/h ~ km/h) / No 2) " p #r g
® ' Automatic switching type’ ¥ (i¥#:# B km/h 3| km/h) Z

Yes (Operating speed: km/h ~ km/h) / No 3.z &

(D)7 s 2 X i~ & Hw o

3. Attached documents Q)iFdeif & 2 i+ ¢ His

Function and equipment documents:__ R48 certified test results / Other:

Operation speed documents:___Instruction manual / Other:
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APPENDIX 2 — HIGH-PERFORMANCE LAMP CHECK RESULT 32234 5 spER A ek (O 'Jﬁ&ﬁi— FEREEE)
(To be filled out by the organization performing the check)
Date of check: (YYYY/MM/DD) %& P (YYYY/MM/DD)
]fxgmm'i;g o‘fﬁcer:f bile undergoi f heck BRLH
. t t . P
) ;)/[ecli I/C; 10nslc\)/[ a(lll I)mO 1€ undergoing p/er ormance C( cC : 1< 5 & iﬁiiﬁfl‘é
aKe (& odel name): , . < .
M ype ( ) (/A (B3] 4L / ( )
2. Result of equipment check - -
W OTEAEp Tpdppkal ) | Tadridl
’Automatic anti-glare type’ ’Automatic switching type’ )é l% —5’\5\. @ iElL ° _‘-_’t- ’FI—L @
T~ 2
Yes or no Yes No Yes . No ‘lid'}.@ ,Ai‘“.')%
S ith | @EAR PR km/h~ km/h~  km/h
documents (corresponding) (corresponding) tﬁ )i IEE‘;{ES‘Q I;':
Speed (m) ( :H‘ ).7‘% l
km/h ~ km/h km/h ~ km/h TJE ?'zj_ .
Operation range
speed Primary
documents (corresponding) (corresponding)
[Notes]
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JNCAP Assessment Protocol — Vehicle Safety Performance Evaluation Procedures 2021/03
2021 £ %% INCAP #.3% #7H TNCAP £ < ¥ % (¥ = %)
Article 12: High-Performance Headlights 248 s EH 8
From the results of the "Installed Device" and "Operation Speed" in the 248.1 &3 'F’f nEREL R s T kg BT irkgR EET
separately prescribed High-Performance High-beam Headlights Installation (D32 (D) B BELZZEE OGRS S o
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 # X EEE Tk B 4 B
(2) | Auto. Antiglare Headlight |  Entire Speed Range Over 51km/h 2.4 (1) | pEpprkepE | B B# R & FALE 4lkmh 5.0
(3) Auto. Antiglare Headlight Entire Speed Range Over 61km/h 0.7 Q) E Uil EF?J%‘ ﬁ"g B i# U3 gj @é@@ 51km/h M
Q) | AFpRPcLgE | FRiE R #FFACE 6lkmh 0.7
4) | Auto. Switch Headlight Entire Speed Range Over 41km/h 1.4 4) p e R ep BB i & 4 F]42 8 41km/h 14
(5) Auto. Switch Headlight Entire Speed Range Over 51km/h 0.6 ) p# 7 Ef BB g A FIAZiE Slkm/h 0.6
6) | Auto. Switch Headlight Entire Speed Range Over 61km/h 0.2 (©6) 0oy R M 832 B BIAE 61km/h 0.2
(7) (Either Type) (Other than the above) 0.0 Lo (-3 (s L
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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.
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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 5% P 4%

3.232.1#% P &

% =5 (Pole)iT 5 3% P &> 8 /2 300mm~ § & 1500mm- 5 RE ¥ 4R

Y TEETEY T

colour.
300mm
- GES AR EEIT)
1500mm
Figure 1: Test object (pole)
4 TEST OBJECT LOCATION 3233 % P %

4.1 Pole location origin

Location of poles is defined at pole center.

32331 = % m &

TEEZ S GL A fEP o
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4.2 Pole location of longitudinal (fore-aft) position
First row of poles is located 1.5m from vehicle rear-end position. Second, third

and fourth rows are located 10 m, 20 m, 30 m.

4.3 Pole location of horizontal (left and right) position
Center pole located at vehicle’s longitudinal center line. The poles located at 30

cm pitch from the center pole until 5.25 m.

RVT fieid of view -+

P i
i e =

Figure 2: Global locations of poles

32332 > 482 4w (@0 —f8) =%

$ 1R Y fnk 2 1.5m>

% 23 4 HFRH A, B 5 10m~20m -~ 30m e

32333 22 Fw (=

—t) i

PR RS RE S P R0 & 30cm > 145 > §

5.25m % ik o

GE2ARHEIR)

S TEST PROCEDURES

5.1 Pole visibility

5.1.1 Test conditions

The ambient illumination conditions in which testing is conducted comprises light
that is evenly distributed from above and is at an intensity between 7,000 lux
and 10,000 lux, as measured at the center of the exterior surface of the vehicle's

roof.

3.23.4 i85 i 4%

323.4.1 = =¥ R[{E

3.234.1.1 Ao if &

/PJH‘:‘I% PR R IE I Lk

LRI ST 2 o B g ol

BRI EAE REKE

7,000 lux & 10,000 lux 2_ & -
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5.1.2 Rear headrest position 3234122 gzl
In order to imitate full occupied condition, rear headrest position to be set at|#idt @ L B F F Fiw > (S FFHAL T BB B R o

highest position.
5.1.3 Actual movement in the test 3.23.4.1.3 é‘#%?ﬁﬂ B2 A%BH
In the actual test, the poles are located in one row. Then, vehicle position of|(# “Ei#sk ? » gl 2 {E 5| A e - 7|¢ ~HFF EED e 6 > o d

distance from poles can be changed by moving the vehicle forward (Figure 3). | #8% = 52 JE =¥ -

— (EEAEET)
Figure 3: Actual movement of vehicle in the test

5.1.4 Count number of poles 323414335 = £ ¥
In each row, the number of poles that can be seen is counted. Any part of the pole| # & % {5 — i %0 i 2 J}'h Ty ORVEFTACEERE G EZ E RN

that can be seen is acceptable. Poles to be counted by using inside mirror and| 4 ¥85 o & B|3- 5 j8 & pARGL 7 ]2 39: R S ﬁwf LA |

advanced rear visualization.

5.1.5 Criteria

2_HE o

3.23.4.1.5 H[%r & p]

5.1.5.1 Proximity Score

3.23.4.1.5.1 ARITET AL E A

If the number of poles counted at 1.5 m rearward position using advanced rear

B BEAE 1.5m P o 18 ARIT g sk A gcE B REE T

% 32

visualization is greater than the number of poles counted using inside mirror, the

proximity visibility scores point as indicated in the assessment protocol (0.5

v OEMRITE AL A e (0.5 4 )
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points).

5.1.5.2 Field of view score

3.23.4.1.5.2 ARTFGEZEY AR |3 {8 &

If the number of poles counted at 10m rearward position using advanced rear

¥ BEAE 10m BF o E 15 S ARTE R k4

’lfgp ﬁﬁ;ﬁ Ll étl F\ Kﬁ;ﬁﬁ? )

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.

If the poles seen below 3.0 m, but field of view expanded by advanced rear
visualization, 0.3 points is given.

If the field of view is not expanded by advanced rear visualization, no point is

given.

5.1.5.3 Long distance visibility
If the poles using advanced rear visualization can be seen clearly compared to
using inside mirror, long distance visibility (20 m or 30 m) gets the points based

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.
If the poles are seen over 3.5 m on each side, 0.4 points is given.
If the poles are seen over 1.75 m on each side, 0.3 points is given.

If the poles are seen below 1.75 m on each side, 0 point is given.

LS
PSS - SR VAR o B (kA 105 4 )o

(1)

(2) #Ei

* ¥

ﬁg&fﬂﬁ*éd*“ 3.0m 2 ¢henz gy > %05 A o

R LA R e = 30m2 Pz {0 e f S ARTT GRS K K2 AR

L RR %034 o

(3) FATFH L L2 RIFT AVRER AL o

3.23.4.1.53 ;R T AR E A

% BEAE 20m & 30m PF o E R {5 ARTI R kMg P2 2 4Rl P ARER G

PSS REERVARE A (8L 1054 )

(1) _??—Eig Pl =% 525m 2 e 4% 5 5 0.5 4 o
2) ¥7 503 @i =¥ 3.5m2 ez fr o 804 4 o
() FF A5 pEw it LISm2 ezt 03 -
(4) FHRF L3 PR =F LTS m2 phzfs > H0A o
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5.2 Night adaptation
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

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

3.23.4.2 % B s§ 7 e

F ot REERA N O EH N T ERE BAGS S E 2R KT AR
H

AP gt @ AR SR

g (#

SR 323423 FRTEHE) -

3.23.4.2.1 e if &

BB BRAEEERE T B 151ux

3.23.4.2.2 5% > ;¢

g v plE R ERR R ¢ 4R A 2 (Luminance colour meter) ° 4 %] R & {8

CSHREEIBEB IR S 10 oA 2 RAG R G AR o (8

GEEP R BT MBS R Rl A AT VAR LS (H

LR SCRRER ) EEF GV kA L eniE BN D B AR 0k

B

3.23.423 S| $HL 8

FHEEIP I R REF2 10

o R RUP iR ’l@—fi v WA iR 1S AR T e

Z
5% 4 15 cdm? o RIBS 0.5 A o 8 F S G LD iE
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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

Feri A AT eBg Y Felb LB P E Sed/m? e S % R GE R G
Prg A 8 > A B ZiF 300 aduEl e

PR R R R d PR E E R AR G

3.23.4.3 pr ki 7t Ay

FART B GRF N EH N SRk B RS 2 BT AN

BApgtd poaRs R FF o

3.23.4.3.1 35 15 &

—-E' 2

% 40klux Bk (k) K-S Byt %dmniErdie > AH

KEOLA AR P gais S RSl i o

3.23.4.3.2 3¢5 > ;¢

Image luminance measurement of the brightest point of sunlight and other six

BV REREEAARANS AR L HERIFERKRIENE S AR

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.

JEFEFEI AR 0BG A TEDO BRI SN T FFRAL
BB kT2 L A 10%% 40% 0B 0 4Bl 4 4T
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Mirror or monitor shape

Figure 4: Measurement points location of mirror or monitor surface

If the point defined above included in the brightest area, the point shall be
selected from another area closeby not affected by brightest area. If the system
has image quality adjust function (contrast, brightness etc.), camera image can
be adjusted to fine view as much as possible. Six points shall be widely selected
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| $TE

Brightest area luminance

Luminance ratio = - - - ﬁ,‘ :% ,% fg
Average of 6 points in the image 3 }i Lo—
%_ % v 2T 1o
If the luminance ratio of camera view is over 50% smaller than the ratio of mirror| Z #EF 1 5 & R R W M08 2 AR R RV 5] 50%14 F > |

PR RABAE AR REE o PIRHARITY 2 X L E R BT
s RV E -8 F AT AP (H A ‘%§33>%
PEe G 7 A sdE et 6%%/}£I“4U9ﬁiﬁ*%ﬁ Wha v Lo
RAEEER RFED TJ}”””/\&% % 3 o

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. The test shall be done either

by MIROS measurement, OEM in-house measurement with witness by MIROS

or OEM test report submission.
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If the system has weather adaptation function, the function is to be tested. The|% 4

5.4 Weather adaptation 3.23.4.4 = iFif B
SRS T THERET &

B BEGEZHF s B 2 F 2 7 ARKE

poles should be clearly visible than using inside mirror when the function is

fetn ot B AR §

activated.

5.4.1 Criteria 3.23.4.4.1 H|4riE %

If the camera located within the rear wiping range or equivalent location that is| 7 ##: ## % KX & {6 & fdeFIN - M H & ﬁ ST ( BldcT & ) B2
not affected by weather conditions such as raining, 0.5 points is given. If there 505 4 o F 3 —,’F—' TRERBI e g S B

is a different function for making camera-view to clear, it is acceptable with

demonstration of functions.

ANNEX A
UN R46 (Indirect vision, mirror or camera monitor systems)
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Class II (Outside mirror) field of view

im

3.5m

New regulation for reversing motion (Rear indirect vision, rear view camera)
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1500mm

Figure 1: Test object (pole)
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4 ASSESSMENT OF ADVANCED REAR VISUALIZATION (ARYV)

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

249 {83 ARTHEL KL

2491 378 &

249111‘w‘mw“94 A Gy - BRI S TR X T A

«—s%ﬁ ,b‘gm.r);}’ 4,:—115;]_‘5!_}5 ]g\ "I-L ,‘ auji’;:b_%«]@ o5 B
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o

24912 R FiF Bt
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4.2.2.1 Night adaptation
An image processing of night exposure adjustment to increase rearward

visibility.

6 > AT ¥ AR o

4.2.2.2 Glare adaptation 249.1.3 p%ksg B A -

R O lg\ﬁ"'vlcwirr

LR 0 T

An image processing of image glare by sunlight from the rear side to increase
rearward visibility.

4.2.2.3 Weather adaptation 24.9.1.4 X iFif B F At

5g o > ARLTF T AR o

l“fm B e H o R ISALTY F a2 5 A o

Wiping function or other function for making camera view clear or camera

R KRR

fgﬁ;ﬁw]l‘t’frvg;@]l\  NH s R X

5 PR

location inside the rear wiping range for increasing visibility of rearward in bad

28 o NETAREE

FRAFIEET T A D ARIT

4?,'_‘ il‘i o

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

ARYV total score = (0.5+0.5+1.0) X 1.0+ 1.0 =3.0
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(ASEAN NCAP & * . Z)

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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