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3 OCCUPANT STATUS 3 OCCUPANT STATUS 24.1M 1 Q N 24.1M 4 Q N
MONITORING MONITORING
3.2 Definitions 3.2 Definitions 24.1.1 2.4.1.1
é e e e
Direct Monitoring T Where driver stat 24.1.1.3 (Direct Monitoringh
determination is supported by sensc Q ..0° M
directly observing the driver. K ]
Indirect Monitoring 1 Where drive 24114 (Indirect
state determination is achiev Monitoring)d 0 T {
indirectly through means other th ' M Y W
sensor(s) directly observing the dri| dy Gn L
(e.g. steering input).
Impaired driving i A driver who iglmpaired driving 7 A driver who i§2.4.1.15 2 ( Impaireq2.4.1.1.3 e ( Impairec
disconnectedrom the driving task q disconnected from the driving task|driving) : driving) :
not in a physical state that is 8aient| not in a physical state that is suffici M, niy H M M Z L YHT Q
for safe driving either due t| for safe driving z LYHT Q NRW®E:n NRE:mMyd 7 1
distraction, fatigue or sickness. - Fatiguei State of the driver whel U 2> 1 L (1) AW Q A
he/she is not awake enough P oL (202571 7Q
properly perform the driving task 24.1.1.7%
Distraction i Anything (e.g. seconda - Distraction i Anything (e.g24.116u i ud UQFW ™ suf (2) i u? U'QFW ™ vy
tasks) thateduces he dr i ve secondary tasksithat avoid thg ¥ V A Qo I R Ty A &o /
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the primary task of driving/controllir
the vehicle.

- Long Distraction i A single long
duration dstraction which takes th
driverb6s gaze a
road view.

- Short Distraction / Visual
Attention Time Sharing (VATS) 1
Repeated short duration gazes a
from the forward road view, whi
cumul atively rd
awareness of the igimg situation
until their attention returns to t
driving task for long enough f
them to fully assess the drivi
situation.

- Phone Usei A subset of sho
distraction (VATS) where the objg
the driveros at
is their mobile phoe.

Fatigue 1 State of the driver whe
he/she is not awake enough to prop
perform the driving task

driver to focus on the primary task
driving/controlling the vehicle

- DUI T Driving Under the Influeng
of alcohol or drugs

- Sudden sicknesg An instant an

unexpected illness wherein
driver is not able to perform I
driving task

Ao" L |
Q) ni . Soy= 1
NMui UJLYv
> CO 1
(2) mi/l & 2+ Qi
(VATS): . i )
> GO Y™ v
Ma p nn Y’
B3 a @ B
P JU pYuws:wnm > P
Qi t Al
B) b Vi ni (VATS)C A
|  (subsetMYZ a
2n Uw ol
24.1.17 . AW /E
P VI §

R Ao" v |

3) 2 a H «
7 L
4 v .r. B u A
A Yy A P
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- Drowsy i State of the driver whe|
tiredness has an adverse effect o
driver 6s abi |l it
driving task.

- Microsleep T A microsleep is
temporary episode of sleep wh
may last up to several seconds.

- Sleepi In this assessment sleej
considered as when a driver has |
in a state of unconsciousness du
fatigue for a period of greater tha
few seconds.

Unresponsive Driveri Where a drive
becomes unresponsive during driv
likely due to an onset of sudo
sickness or extreme fatigue.

Impaired driving vehicle responsei
Warning and/or adapted vehicle m
after an impaired driving has be
detected
- Impaired driving warning 1
Warning issued in case the sys

Impaired driving warnings and

interventions T  Warning and/o

adapted vehicle mode after an impal

driving has been detected

- Impaired driving warning i
Warning issued in case the sys

N (Adapteq

vehicle modyg, vehicle modyg,

3 2 LA V
R N (Adaptec

2 y:© N
2 1Y p ¥yl

2 nm v uykod:
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determines an impaired driver determines an impaired driver
- High sensitivity modei A more
- High sensitivity modei A more sensitive and earlier warning ang (2) < N TR 2) - n: TR
sensitive and earlier warning ang  intervention of Safety Assist syste yu/HOY 7 t N YW yu/HKOY9 g t N YW
intervention of Safety Assist syste|  to compensate for the drivstate Q | Q |
to compensate for the driver state - Reduced speed mode Vehiclg
- Minimum Risk Manoeuvre i| state where the speed is limited | (3) _ ™ w odn | 3 R _1e¢ n:¥YaR u N
Emergency manoeuvre where high system sensitivity ity = WR a ~MNR_Q |
vehicle will come to either - Emergency Stop Manoeuvrei AH <~H0 10et /Hx |
controlled stop or speed of <10krq Emergency manoeuvre where
without input from the driver. vehicle will come to a controllg 4 = A W = R
stop _a AL
Owl type movementi A shifting of 2'21'110 W \?(:N e
visual attention away from the road i .
. " H Yv Z > GO
forwardfacing position that
primarily achieved by head rotati b
followed by the eyes.
Lizard type movementi A movemen
: : : 2.4.1.111 n__Ww: 0"
in which the driver focuses on a task v T R
moving primarily their eyeline aay AP W GO0 A W]

from the road with their head/fg
remaining in the forwardlacing
position.
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Degraded systemi A direct drive 241.1.2N M1 7 MY
monitoring system is consider A1 N uysnq Avini Y t
degraded in this assessment whe N 1 LW Y CH
entire  subsystem becomedully vV 1 G L n’
unavailable. E.g. A direct driv N Y/ usg A
monitoring system which uses he viii Y ° N A nd R
pose tracking and eye tracking wo n_wrn Y N
be considered degraded if eye tracl £t
became fully unavailable therefq
preventing the system identifying &
lizard type movements.

Eye lid aperturei Distance between t 2.4.1.113 3’ L
point where the straight line drawn i+ Y ° H P
the yaxis direction from the midpoi uBPMN oAM . vy I
of line segment connecting the ot pY o Mmt ut Mo
and inner corner T A N A P L

overlaps the lower edge of the up
eyelid and upper edge of the lov

eyelid. Measured when driver is awe
and attentive.
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In-vehicle infotainment (IVI) system- 24114 Rn 4 (IVh N

The area containing the infotainm bz 4 N u/HR a

system and/or vehicle contrd A Y By 1R M

typically located centrally ahead of { C 7 > CGJIMY]

front row seating in the conventio

passenger car layout
3.3Prerequisites 3.3Preconditions 2.4.1.2 JU

In order to be rewarded any points £’ n, 4 Y M |124.1.2 Iu

each of the individual assessment a m Y y Q

of this protocol, SBR, DSM and S/ N uR t N W

systems must be fitted as stang B3 TNCAPRE L y

equipment to the model tested = ") y R L

defined in the Euro NCAP Vehiq MHr N& RE£oL

Specification, Spongship Testing an

Re-testing Protocol.

To be eligible for scoring points | To be eligible for scoring points Q N T wn: Q N N wny
DSM: DSM, the SBR requirements in sect 2.4.1.3 7] n-
-All seating positions must have n 3.4 must be met: @ p - B 1 24.1.3 (1) C 7 YBHhzMVA
the SBR requirements detailed | - Front seats including occupi M | 1] M L

Section 3.4. However, the fitment| detection kL ~YL M N | 2 3wcL ~ X
rear seat occupancy detection | - If applicable, at least one rear s¢ L 24.1.33.23 uf 7] u/HM J f @
compliance with Section 3.4.3.2i8| with unbuckling and/or occupg Q N n > )

NOT a prerequisite for scoring | detection Ul
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DSM.

- The vehicle under assessmanist b¢ Only when the vehicle unde (2) MR X = R| MR X = R t
equipped with an AEB systg assessment equipped with an AER t 31w . TNCAPR| N ¥y R t'N uL/HR t
(meeting the Euro NCAP C2C g LSSand/or SAS system, points can Ru via® N> N 1Y Q N U
VRU preconditions as a minimum) g scored for DSM. L)y R t'N | n_ 1

anLSS.
3.4 Seat belt reminder assessment (3.4 Seat belt reminder assessment [2.4.1.3 1] 2.4.1.3 7]

3.4.1 General requirements 241.31¢ U
All seatingpositions in the vehicle w| All seating positions in the vehicle w R MA'™HX™ B YBHjy R MA'™HX™ B YBHjy
be assessed including optional | be assessed including optional | K L KoOan | K yKoan |
removable seats. removable seats.
e é

All front row seating positions my )| ¢ - 24131 u

meet the assessment criteria of Sec 24.1.32 T1 YWt MmA

3.4.1 and 3.4.2 as a prerequisitg > Ju]

scoring. g L 7 1]

All rear seating positions must u 24131 u 24133 1

equipped with  SBR and meet L X M N u

assessment criteria of Section 3.4.1 2413323 AL "~ N X

3.4.3. Only those rear seating positi 7 7 n |

equipped with occupant detection {
are also compliant with Secti
3.4.3.2.3 will be eligible for SBH

scaing.
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3.4.1 General requirements 2.4.1.31¢ Vg
é e
3.4.1.30ccupant detection 3.4.1.30ccupant detection 2.4.1.31.3 M | 24.1.31.3 M v

In the case of the driver's se In the case of the driver's s¢ 1] T LM g T LM
occupancy can be assumed so| occupancy can be assumed so| 1 Q Y T XXM nQ Y T XXM
system does not have to be capab| system does not have to be capab| v | 7 "HX N ¢
detecting whether or not the seat i{ detecting whether or not the seatif € X XMaY  Ma¢ MY X XMaY Mad MYzX
use. Forall front seat passengers, § use. Forthefront seat passengers, g D'HX L 7 Y X MV| L VM F NN X 7
use musbe detectedror all rear seq use must be detectecystems thg oy 24.1.33.2.3 X 7 B A uYMnanNVJv £yr7
passengers, only those equipped | feature rear seat occupant detectos ! M YMnrn g €L £ HWMIOSAHYM™
occupant detection that are ¢ eligible for higher score€€uro NCAR MV E£yT ¥y €L £ MMN52TSAW vy,

compliant with Section 3.4.3.2.3 W defines occupancy as use by| WBNSAYMu N5 TSAW ¥y |é

be eligible for SBR scoringEurg occupant larger, taller or heavier thgé

NCAP defines occupancy as use by small female (5th percentile).

occupant larger, taller or heavier thge

smallfemale (5th percentile).

é

3.5 Driver State Monitoring 3.5 Driver Monitoring Systems 24.1.4 Q N 24.1.4 Q N

For the evaluation of Driver Stq For the evaluation of Drivi U Q N (DSM)IN 0 Q N N YZ
Monitoring systems (DMS), Eurd Monitoring Systemsa simplified Eur{ Y TNCAP P R i W 3 N |

NCAP requires a dossier from { NCAP Advanced approach will [ W 3 NL

OEM containinga detailed technic
assessment

used for 2020. This means that
manufacturer must provida dossie

containing a detailed techni

9




20257 "Q Euro NCAP 202271 "Q Euro NCAP . TNCAP n =~ ( t'Q) TNCAP 3 Q

assessmentas per Euro NCA
Advanced protocol.

Thedossiershould contain: The dossier should contain: N bz N bz
- Sensing providing evidence that tt| - Technical detail about the system| (1) WY N z 1) N A 3 YH z
sensing system is capable of sensi fully understand its functionalit . n’ u’ "H mn2 Zf y'H T aluy
wide variety of different drivers al relevant components, and inten T WA 2] n_ |
that is able to operate in a wide ra| availability. (2) Q YN K mu|l @ N A1 M A
of circumstances. - Test procedures, criteria and limits iy 4 4y n, | ula |
- Driver state, demonstrating whi which the performance of the syst (3) R_4 YR ¢ (3) _NBA w
elements of Distraction, Drowsing was verified Q MNu | (Reatworld)H W KT
and Unresponsive Driver can | - |f available, the dossier shol QC  n))
identified by the system sumnarize the findings from res

- Vehicle response, detailing § world or simulated realorld
vehicle response to a certain driy evaluations.
state.

R "L X 9 "

To beeligible to score points the OE

must demonstrate by means of a do Nt - Z 24141 M ¢NC
that they meet the general requirem - Eu 24142M @0

set out in 3.5.1 and the noisariabl€ EY 1° Nyl
requirements  (direct  monitori

systems only) set out in 3.5.2.

To score points the OEM mi R _t m_ Y Nt

10
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demonstrate by means of a dossier Z 24143 M @Il

they meet both the detect Eu 24144 M ¢ N7

requirements set out in 3.5.3 and ElL° 2415 Mwp K "

related response requirements set O Y]

3.5.4. The breakdown of poin

available is set out in 3.6.

Euro NCAP test labs will condd TNCAP PY ¥

(spot) testing to validate the d W NM wrl L

supplied in the dossier.

In addition, the OEM must provide 11YR W™ n N w

separate dossier for the test laborg 8 Y N Wo ~t

reference, which shall be basen the YTN Bz YW N

main dossier but must not inclu KPI y vy |

confidential information e.g., systq

KPI figures, test subject pictures, et
3.5.1General requirements 3.5.1General requirements 2.4.1.4.1¢ E 2.4.1.4.1¢

To be eligible for scoring points | To be eligible for scoring points Q N M unYN Q M unYN
DSM, the system needs to be defi DSM, the system needs to be defl & II R 1Y Q th el R Y Q th
ON at the start of every journeand ON at the start of every journey ¢ HY N /1 TG¢ Vv AY N TGC Vv !

deactivation of the system should
be possible with a momentary sin
push on a button.

deactivation of the system should
be possible with a momentary sin
push on a button.

11
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Direct monitoring systems must

active at all times when the vehicle i
forward motion &
cumulative period of up to 1 minute
drivingat speeds 010
for the system to begin measuring
driver state, this is acceptable provig
it is detailed in the OEM providé
dossier. For fatigueelated driving
behaviour, a learning period of up to
minutes is permitted from th&tart o
every journey (see 3.5.3.2)

Indirect monitoring systems must
active when the vehicle is in forwe
moti on at speeds

3.5.2Noise Variables

3.5.2.1Drivers

A sensing system which is robust
covers a wide variety of the driy
population will be eligible for scorir
points. Covering the full range of eé
driver variable detailed here is

I, TNCAP n =~ ( t'Q
R > <€U0 U 10km/h Y
N )| 0 Q 1
6 R WEOL U 10kmh <p
M 1 im YW —N
O QY " R i
Wil NMX YY K &}
T M PLY éllo
oY 6 30m Y
2.41.4.3.2 ¥l
R WEOL U 65kmhA -,
>P 1 Y N 0
ol
2.4.1.4.20
2.4.1.4.2.1
Z J] oy H r
N X 7 m_ ) Q
N M m I JU
é u Mn
YL R i mJut Yy

12
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prerequisite to scoring points in
DSM assessment. The OEM need
demonstrate, by means of a dos
that the sensing system was veri
using a population covering at least
following ranges and elements:

- Age Youthful (1618)Tage d (
- Sex All

- Stature AFO5 AM95

- Skin Complexion Fitzpatrick Sk
Type(1-6)

- Eye lid apertureFrom 6.0mm up t
14.0mm
1 Comparative Evaluation of Asian 3
White Ocular Topography, Hicksg
Curran et al, 2014.

It is acknowledged that systs
performance may be affected by sc
combinations of noise variables. 1
OEM must demonstrate that systg
performance does not deviate strof
with different noise variables e
gender , age, et h

supporting evidence may be gener

1) |

0T (163 18 )Y T (EV

N

Q) r

0 80 )
2 n A0

£ AF053 AM95

4

v (3 (Fitzpatrick =

)

£ (13 6)

3° L 6.0mm3 14.0mn

1020147 0 oW & W

~

nNAK

K Y HicksonCurran WL

Bus K N

n_ LR L _YZN 1§

" n°nA YW 0y

L yt 1 p Y 1L R

L L n°-n
Pl W WL
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by sampling different noise varial
combinations.

3.5.2.20cclusion
There are aumber of variables seen
real world driving that may occlude t
driverods facial
system. A robust system must not
degraded by the most comm
occlusion variables. Covering the f{
range of each occlusion varia
detailed heres a prerequisite to scori
points in the DSM assessment. ]
OEM must demonstrate, by means
dossier, that the DSM systq
performance in not degraded in
following ranges and elements:
- Lighting Daytime (100,000 Ilux)
nighttime (1 lux) when measure
outside the vehicle, using the met
stated in Annex B.7 of AEB VR
systems test protocol.
- Eyewear Cleasumglasses with >709
transmittance including those with
thick rims.

24.14.2.2

P

1)

)

3)

Y  Judh© wY 100,000 luy

3

0 Y 1 luxyY V

R

tN(

v

~

[

)

JU3.11.87M'H CHA° R

gl

P

L

T *EUL 7091 Y

bl

YBq

X4

i}

A

* (

= H0
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-Facial hair Short facial hair (<20m
in length)

* Referred to lightin the wavelengt
operated by the camera (Transmitta
of sunglasses should correlate to
light used by the sensor).

There are a number of variables

may occlude a dr
prevent a suitably robust system fr
maintaining a consient level o
performance. A robust system shg
be able to recognise when

performance is degraded. The O
must demonstrate, by means o
dossier, that when faced with

following ranges and elements

DSM system is either not degradec
performance or that performance
degraded and the driver is inforn
within 10s of the occlusion bei
present with visual and/or audi
information. It is sufficient for th

information on performang

I, TNCAP n =~ ( t'Q
20mm
WY WA
BT Y bl /1T ©
vullc T ¥
’ K M Y
K q NN A =
¢ nNg ® LS4 1N
Zn 1 N 2]R
NE Y 9 Wt L.
1 Y Q N N &
YHA M1 u' p 110
NnB W u /'H y
LX /4 1 N & Mo

Mp

Cuv Kl
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degradation to appear once per jour

- Hand on wheel One hand on whe
at 12 o0ob6clock po
- Facial occlusioneyes Facemask
hats, long head hair fringe obscurin
- Eyewear Sunglasses with a <1
transmittance

- Eyelash makeup Thick eyelas
makeup

- Facial hair Long facial hai
(>150mm in length)

* Referred to light in the waveleng
operated by the camera (Transmitta
of sunglasses should correlate to
light used by the sensor).

3.5.2.3Driver behaviours

There are a number of common dr
behaviours that have the potentia
affect the performance of the DS$
system. The OEM must demonstr
by means of a dossier, if and how
DSM system performance is affec

by the following driver behaviour

I, TNCAP n =~ ( t'Q

LW w Q@ b w QA
12 B ol

(2) ( )b, E ¥
|y L

(3) d v  HUL 15% b
_ L

(4) Ror M Al L

(5) A D R( =€V
150mm

T s LW A9 B

1Tt Ybl 1 ©

vullc 7T ¥

2.4.1.4.2.3 Pt

X 0 Pt K Q
N nfq | R ’

Nt YZ Q N Mn

X awt Pt Y WL

J & L1 N HAR T EL

@ . L
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Thereis no performance requiremer] 2 |
- Eating 3 L
- Talking @@ |
- Laughing G 1T
- Singing (6) / L
- Smoking / Vaping (7) H |
- Eye scratching / rubbing
- Sneezing
3.5.3Detection of Driver State 3.5.2Detection of Driver State 2.4.1.43 Q N

This section is foreseen for 202
implementation and will be develop
by the Euro NCAP WG on OSM
3.5.3 System and/
Intervention

Warning

This section is foreseen for 2(
implementation and will be develop

by the Euro NCAP WG on OSM

17
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When the general requirements
met, the system is eligible for scor
points in Distraction, Fatigue al
Unresponsive Driver.

3.5.3.1Distraction
Where  applicable, Owl (he
movement), Lizard (eye moveme
and body lean looking behaviours
used to assess detection of dr
distraction in three main areas:
- Long Distraction
o Away from forward road, no
driving task
0 Driving task
- Short Multiple Distractions (VATS)
o Away from forward road, no
driving task
0 Driving task
o Away from road (multipl
locations)
- Phone Usage
o0 Phone Use DetectiérBasic (Phon
not wi t hin dri ve
windscreen)

I, TNCAP n =~ ( t'Q
C E: YN X 7°
niy L y M n |
24.1.43.Mm1
“ navYvan Y W
¥ U Me t w
K ni M Yo~ W
t+MMY.
1) ni
(A) > GO Y1 Ju
L
(B) v
2 " O (VATS)
(A) > GO YT U
L
(B) v
©) Y. 1 vl
) b VWK
A b Vi . AY m
n’ A Mt
B ¥l
(B) v v : Y kb
’ Mk
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o0 Phone Use Detectioh Advanceq
(Phone wi t hin
windscreen)

3.5.3.1.1 Driver Gaze locations
The OEM must demonstrate, by me
of a dossier, that the driver is classif
as distracted in the followir
combinations of distraction scena
movement type and gaze location.

For Long Distraction and Sh
Distraction (VATS), PASS / FAIL i
assessed per movement type; all

locations listed per movement ty
must be covered to be awarded a P/

For Phme use, PASS / FAIL
assessed per distraction scenario
movement types and gaze locati
listed per distraction scenario must
covered to be awarded a PASS.

I, TNCAP n =~ ( t'Q
_BYylL
2414311 o B
R~ Nt Y "W
T AW y £Euag B
MY tnil
i niY VATSYYV
£ P /& Yé ™
£ Hwp N'HXx & B !
N K L
b VIAYVWi
a | éMni w p M HX
£Eua B ! 2
_ b
( )
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3.5.3.1.2 Long Distraction 2.4.1.43.1.2 |
A long distraction is considered ni ...r > CO
single longduration driver gaze aw3g SCMEG®B Yu= &
from the forward road to one consist B Mn ¢ €U O 3Nl
| ocation of O3 TNCAP P A K
understands that dangerous situat ’ 3aBWwulNL WL, u1d
can occur both within this 3 secq
period as well as after this tin
Therefore:

(1) V24144 YY p ynN

-The detection requirements

¢t el > GO

20
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issuing awarning as detailed in 3.5 SCME®X®E N ¢
are any single gaze away from forw| a Y= 1 €L UL 30
road view to one consistent locatior Yy wz ®a2Nn |t VYe
O 3s (+1 secon( Flany- t "Hy i
evidence for implementationi) as pe ( )
following diagram:

Where: w T
To  Start of test (Tway 1 4.0s 0 Toth O (Taway -4 10 OF Teiose -4
Tclosel 4.0S) n)L
Taway Time of first eye moveme Tawayd \ 1l > GO
looking away from forwar K L
road view Tgazéb N 1 a B I
Tgaze Time of glance first landing ¢ L
gaze location Twar@®\ 1l R / y M
Twan Time of first instance (¢ L
audio/visual warning
-The detection requirements 2) R 4 1 *VR N
vehicle response vary depending on y W n oYu
responsection of the vehicle and & 241441 MIMNR 4 CW
listed alongside the vehicle respons wWRpl Z r 9 Kt
3.5.4.1. The detection requirement €L UL 1n]

be as | ow as gaz

21
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This must be implemented covering
driver gaze locations as set out
Long Distraction in 3.5.3.1.1. &z¢
locations are considered to be
primary input in  determinin
distraction. However, an OEM may L
additional inputs to determine if t
driver is truly distracted or if a g4
away from the forward road view
appropriate for the driving situatiq
These inputs should be detailed in
dossier.

3.5.3.1.3 Short Distraction (VATS)
A short distraction (or visual attenti
time sharing) event is considered td
repeated glances away from
forward road view either repeat
towards one location, oto multiple
different locations. A short distracti
event is a buileup of multiple glance
away from the forward road view a
iI's considered to
attention returns to the forward rc

view for a period long enough for {

i, TNCAP n =~ ( t7Q)
2.4.1.4.3.1.1 MY 2
i "H @ n a B Yg B
£t ¢uninNo”~ Y] ~Y
R " Kvia o mn 9w &
—Xx AEni YH > CO
Xt Pt]
u 9 ° NM YL
2.4.1.4.3.1.3 ni (VATS)
mi YH a 21 Qfiy
UJu t Ty > GO
Y T U RS
Y H iTn° A8 |
mi UL 1l > CO
N Y a 2 B>
(@) YuR W
% naY ULUW bl
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driver to fdly interpret the roa
situation.

An example of suitable requireme
for a driver to be classified as distrad
is when a driver glances away from
forward road view for a cumulative
seconds within a 30 second ti
period, where the time periodrisset |
t he driver 6s gl

forward road vie
seconds. This must be implemer
covering the driver gaze locations ag
out for Short Distraction (VATS)

3.5.3.1.1.

The OEM must provide informatig
by means of a abksier, of th
requirements of their system to clas
a driver as distracted. Where

OE M6 s approach

requirements set out above, the sys
wi | | be accept e(
approach differs from the requireme

set out above, the OEM mustopide

I, TNCAP n =~ ( t'Q

tui n ¢ WY

30 n B > CO
10n1 Y’

B> CO u= €0
O 2nY/ 19 B L
V 2414311 M ui
YVATSy P'H @& M &
B L
R i NOCGh wX
Z N tuvinl ¢ Ju

LR "NCA | o
¢+ Y/ N al] "R i
NCAN , o &1 Y/ R
i wx arn WLl ZGHAN

ni_u, zcihn |k}
R "X T uj T

L kn" n L
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compelling evidence to demonstr
the safety benefits of and justify {
implementation of their approach. I
permissible for the OEM to impleme
different strategies for driving relat
and nonrdriving related tasks.

3.5.3.1.4 Phone use
Phoneuse is considered to be a spe
type of short distraction (or visu
attention time sharing) event where
driverb6s repeate
mobile phone.

The detection requirements for ph
use mirror those set out in 3.5.3.1.3
combinaton with the gaze locations
out for phone use in 3.5.3.1.1.

3.5.3.2Fatigue
Fatigue is a typical behaviour tl
builds up over time. Euro NCA
rewards detection of and responst
different stages of fatigue:
- Drowsiness

I, TNCAP n =~ ( t'Q
24143146 v i
b VWA t ¢ v £A
miyYH G 21 Qiiyuny
ZM 4 a W
B v N ¢ u 4 °
2.41.4.3.1.3 Yu 2.4.1.4.3.1.

M ¢MNMw vina B |
2.4.1.4.3.2

TGS 1 Az£EpP

tL TNCAP P n"~ 9
n y P (00]
a _ L
(2) |
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- Microsleep
- Sleep

A maximum of 30 minutes from th
beginning of the journey may be u
to form a baseline of driver behavio

3.5.3.2.1 Drowsiness
The OEM must provide informatig
by means of a dossier, demonstra
the requirements of their system
classify a driver as drows

The OEM must provide evidence t
their system will classify a driver
drowsy when the driver reaches a K
level >7 at the latest, or an equiva
measure.

Both direct and indirect monitorir
systems are rewarded for detectiof
drowsiness.

From 2026, only direct (or
combination of direct and indire

monitoring systems will be awarded

i, TNCAP n =~ ( t7Q)
3) L
0 O 30 M KW+
Pt I gl
2.4.1.4.3.2.1
R i NOGhn w
YL ZN t
_ )
R " wL Y 310
3K Q K @ (KSS)
0 7H - ¥ N
M |
N ' 3
N " L
20248 \V4 N L g
s A ——('l
u tTQ BAYd~ )
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3.5.3.2.2 Microsleep
A common symptom of a microsleej
an eye closure of <3s although E
NCAP recognises that neye closur
microsleep events are [siisle.

The OEM must provide informatig
by means of a dossier, demonstra
the requirements and ability of th
system to detect microsleep events

An example of a suitable system is
able to detect a short duration
closure (12 seconds) aftea buildup
of drowsiness has been seen in
driver. I f the O
to meet this requirement, the OF
must provide compelling evidence
justify their approach and demonsti
the safety benefits.

3.5.3.2.3 Sleep
A driver is consideredo be asleep
this assessment when displaying

continued eye closure >3 seconds.

2.4.1.4.3.2.2

T 1 WO 3AN 06

QY TNCAP P " B1
A ULXTK A

R NOGhn w
YL ZN U Jun
Guf |
NN wy ° R
L 3 A Y13 2ny
"R "ncdAia o1 wvY/
R wX 2T wL 7

CAMN, Au 7 L

2.4.1.43.3
F o MY~ = €u 3
nY/ £ 0 Q|
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The OEM must provide informatig
by means of a dossier, to demonsi
the ability to detect a long eye clos
event. If the OEM uses other inputs
determine a drivelis asleep, this
permitted and these inputs should
detailed in the dossier.

3.5.3.3Unresponsive driver

Where a driver becomes unrespon
during driving, likely due to a sudd
onset of sickness. It is likely, but 1
certain, that initially an umsponsiv
driver will be determined as eith
distracted or asleep.

An unresponsive driver is determir
as a driver who either does not ret
their gaze to the forward road vi
within 3 seconds of an inattenti
warning being issued or a driver wh
gaze has been away from the forw
road view or has
6 seconds.

I, TNCAP n =~ ( t'Q
R i NOCh w
YWt yJsun 2}
R "vinzZo 494w @

T X Y 16 AYuoy u
g ° NM YL
2.4.1.4.33 y

" p M 4 YK T
to N | O 94&° Mn
K o rtuni H YT uj
¢nAj

& 24 MOy pL 3
N B a 0" > CO Y 'H

> GO H 1 €
O L 6N ot 4y |
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If an OEM uses more advang
systems using different/ additio
inputs to determine the driver
unresponsive, this is permitted @
these inputs should be detailedtire
dossier.

3.5.4Vehicle Response Requirement
When the system is able to de
certain Driver State(s) specified in
3.5.3, a vehicle response in termg
warning and/or intervention
required.
For each inattention catego
intervention requiremest are liste
including a list of suitable interventi
strategies.
Specifically for Distraction, the OE
may choose one of the following
vehicle response strategies for sor
of the gaze locations as per 3.5.3.]
a)Warning and intervention
OR
b)Intervention only

R

"viaBJ NN Yvai

n"/ oA 9w & a v
6 AYuoy u 9 ° N

M Y

24.1.4R w
N B 24143 "Hr I
& Q 1+ YR ° yul/H

N

¢ & 2N MN £VYd

wp?d'H ¢NOY~" EYuBhz

n A KY .
a 2w " YR T KV
24.1.43.11Y " B
Wt ZMGC R y 00)
(1) Vv ulto9
H
2) 19
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Wher e t he requi M BR t AL
other intervention that the OE JZ7 K091 Y/ R "
considers to be NOCOY w A 09 Y
must provide information, by means u N wx?e YwL Z
a dossier, detailing their intervent PA ] L V TNCAP p
strategy and provide compelli Mn A 3 n |
evidence of thesafety benefits of the
implementation. These will |
rewarded subject to review by E
NCAP.

3.5.4.1Distraction 24.1.441n1

3.5.4.1.1 Long Distraction 24.1.4.41.1 ni

Warning Requirements: y

-When the vehicl 1) R WEUL U 20km/hp
20km/h, a visual + (haptic and 1 Yt 24.1.43.1.2 W
audible) warning mst be issug AR 4 n
immediately after the driver tumi LY Qv R F
classified as distracted, as per the C Y u /H ¥y VvVl
information  provided to satis

3.5.3.1.2.

Intervention Requirements: o9 &

- High sensitivity FCW setting, to (1) =M FCW Y =
activated O 1 se > GO Hu 01
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away from forward rad view, unti
driver attention is restored. Furtl
details for high sensitivitFCW are se
outin 3.5.4.4,
or

- Low level braking intervention, whe
low level braking begins immediate
after the driver is classified
distracted, as per the OEM infoatior
provided to satisfy 3.5.3.1.2, 3
continuous until driver attention
restored.

or

- Any other intervention that the OF
considers to be appropriate.

3.5.4.1.2 Short Distraction (VATS)
Warning Requirements:

-When the wvehicl
20km/h, a visual + (haptic and
audible) warning must be issy
immediately after the driver
classified as distracted, as per the C
information  provided to satis
3.5.3.1.3.

H

(2)

RE

vV K

Y' B3

2

[

~MN FCWAB

L

241444 Mwnp |

a

- RIOY ..rt

2414312 W

MR

- 0

Y

"

tni

LY

Oa

-« RYu=

"~ 3

24.1.4.4.12

ni (VATS)

(1)

y b
R WEVL

U 20km/hp

1 Y

t

2414313

W

AR

- o

Y

t un

T LY

qv

R

Y

u /H

Y
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Intervention Requirements:

- High sensitivity FCW setting, to
activated immediately after driver
classified as distracted, as per the C
information  provided to satis
3.5.3.1.3, until driver attention i
restored. Further details for hi
sensitivity FCW are set out in 3.5.4.
or

- Low level braking intervention, whe
low level braking begins immediate
after driver is classified as distracted
per the OEM information provided
satisfy 3.5.3.1.3, until driver attenti
IS restored.

or

- Any other intervention that the OF
considers to be appropriate.

3.5.4.1.3 Pbne Usage

Warning Requirements:

-When the wvehicl
20km/h, a visual + (haptic and
audible) warning must be issy

immediately after driver is classified

I, TNCAP n =~ ( t'Q
oq ¢
(1) =M FCW Yt
2414313 WAR i
Y’ m twui LYv
Y'n a 2 |
~MN FCW AB ’
2.4.1.444 Mwnp |
H
2« < RIKY..rt
2414313 WwWINR i
Y’ m tui LY
v 0t o RYu= '3
a 2 |
H
3) R 2 And z-
odq]
24144883 VvV
y b
() R _WEL U 20km/hp
1 Yt | 2414314 W
AR 7 Y’ "
tmi LY 49v p F
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distracted, as per the OEM informat Y u /H ¥y V1
provided to satisfy 3.5.3.1.4.

Intervention Requirements: g @
- High sensitivity FCW setting, to (1) =N FCW Yt
activated immediately after driver 2414314 wWwAR i
classified as distracted, as per the Q Y’ M +tui LYv
information  provided to satis Y' ' B3 a 2 L
3.5.3.1.4, until driver attention i -MN FCW AB ’
restored. Further details for hi 2.4.1.44.4Mwp |
sensitivity FCWare set out in 3.5.4.4 H
or (2) ¢ - RKY ..rt
- Low level braking intervention, whe 2414314 wWinR i
low level braking begins aft Y’ m +twni LY
immediately after driver is classified oL - RYu= '3
distracted, as per the OEM informat a 2 |
provided to satisfy 3.5.3.1.4, ur H
driver attention is restored. 3) R 2 And Z°
or LOL DS
- Any other intervention that the OF
considers to be appropriate.
3.5.4.2Fatigue 2.4.1.44.2
3.5.4.2.1 Drowsiness 2.4.1.44.2.1
Warning Requirements: y
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- A visual + (haptic and/or audib
warning must be issued immediat
after driver is classified as drowsy,
per the OEMinformation provided t
satisfy 3.5.3.2.1.

Intervention Requirements:
- High sensitivity FCW and LDV
setting, to be activated immediat
after driver is classified as drowsy,
per the OEM information provided
satisfy 3.5.3.2.1, fothe remainder (
the journey. Further details for hi
sensitivity FCW and LDW are set (
in 3.5.4.4.
or

- Any other intervention that the OF
considers to be appropriate.

3.5.4.2.2 Microsleep
Warning Requirements:
- A visual + (haptic and/or audib
warning must be issued immediat
after a microsleep is detected, as pe

OEM information provided to satig

I, TNCAP n =~ ( t'Q
(1 t 2414321 WwWAR
i Y’ n t
LY Yv p FY
u /H y V1
oq ¢
(1) ~MN FCWy LDW Y
t 2414321 WAR
i Y’ n t
Lgv YWuyod Ao
1 ~MN FCW .y LDW
A B 2.4.1.44.4 Mw
pL
H
2 R t And Z-
odq]
2.4.1.44.2.2
y b
1) t 2414322 WAR
i a2 3 L
gv  p FY u /H
3
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3.5.3.2.2.

Intervention Requirements:

- High sensitivity FCW and LDV
setting, to be activated immediat
after a microsleep is detected, as pe
OEM information provided to satis
3.5.3.2.2, for the remainder of f
journey. Further details for hi
sensitivity FCW and LDW are set (
in 3.5.4.4.

or

- Any other intervention that the OF
considers to bappropriate.

3.5.4.2.3 Sleep

Warning Requirements:

- A visual + (haptic and/or audib
warning must be issued immediat
after the driver is classified as asle
as per the OEM information provid
to satisfy 3.5.3.2.3.

Intervention Requirements:

- High sensitivity FCW and LD\

(1)

o9 G

= FCWu LDW

Y

t

2414322 WAR

- 0

Y 3 LY

\"

YWy Ao 1

<N FCWuy LDWAB

24.1.44.4Mwp |

~
5

t And Z°

2.4.1.44.2.3

(1)

(1)

y

t

24.1.43.23 wAR

- o

u /H

o9 ¢

= FCWu LDW

Y
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setting, to be activated immediat t | 2414323 WAR
after the driver is classified as asle i Y’ n t
as per the OEM information provid Lgv YWuyo Ao
to satisfy 3.5.3.2.3, for the remainde L = FCWu LDW
the journey. Further details for hi A B 241444 M
sensitivity FCW and LDW are seut] wp |

in 3.5.4.4. H

or (2 R Tt And z-

- Any other intervention that the OF Hod |

considers to be appropriate.

3.5.4.3Unresponsive driver 2.4.1.44.3 y

Intervention Requirements: Y9 @

- A minimum risk manoeuvre should () V 24.1.4.3.3 ot
initiated, where the distinct warni y 1Y a Vv
phase begins <1 second after a driv WYoy'Y y 9 HUL 1n
classified as unresponsive as ol

3.5.3.3.

3.5.4.4High Sensitivity FCW and LDV 2.4.1.444 = FCWu LDW
To ensure a safety benefit is realise £ 0 ° 3 a 21 M
the implementation of aignificantly I B A FCW W
more sensitive FCW when the drive 71 YR " Ay oA
detected as inattentive, the OEM s Y ¥y Va L 3 of
demonstrate an amised (advance 2 M yKA |
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warning timing. In cases where
driver is detected as attentive, warni
can be delayed.

Where high sensitivity LDW is als
required (Drowsiness and Microslee
an LDW system must be activated
set in the most sensitive sett
available. Noting that an LDW systg¢
is not required to be default on by E
NCAP, so system activation may
required at this time. For this straté
to be rewarded, the LDW system m
be capable of meeting the LD
requirements, as set out in the E
NCAP SAi Crash Avoidance protoc
once activated.

Where the protocol states that the |
sensitivity setting shall remain until {
end of the journey, the FCW / LD
system must remain in the high
sensitivity setting untilhe next ignitiof
cycle ofthe vehicle. Exceptions to tf
requirement are:

I, TNCAP n =~ ( t'Q
- - LDWA RQtY
ml ¥Y LDWN u
23 M ] & TNCAP
P uid~ E LDWN Y
17 . K ~ N | tv
m  YLDW N L
__TINCAP g 't M
N LDW ]
1] - U ' =130
b Y/ FCW/LDW N ' =
o Y 'BR At CH
b L CNOWHD g

36




2025 T "Q Euro NCAP 20227 "Q Euro NCAP 1. TNCAP n ~ ( t7'Q) TNCAP 3 Q

- If the driver state monitoring syste 1) . Q N =

continues to mea nmQ u M

and determines a26 [ |

attentiveness has been restored.

- It is permissible for the driver 2) ° KV ON Yu

override the system and retu the FCW/ LDW N T1 =

FCW / LDW systems to a redud £t ¢ L

sensitivity level.

3.6 Scoring & Visualisation 3.6 Scoring & Visualisation 2415 n y 2415 n y

A maximumof 3.0 points can be scori, A maximum of 3.0 points can be scoM ¥ Q N K 3MdMJIQ N X 3n

for Occupant Status Monitoring | for Occupant Status Monitoring | (1) 1] 1n () Q N 1n

2023 2020 (2) Q N 2 2 7 T B

- Up t0 1.0 point forSBR - 1.0 point forDSM 2

- Up t02.0 points folDSM - 2.0 points forSBR on rear seati
positions
In 2023the point distribution betwes
SBR and DSM will change. For 204
2.0 points will be awarded for DS
and 1.0 point for SBR (Occup4
Detection on Rear seats only).
3.6.1Driver State Monitoring 24151 Q
The Euro NCAP Secretariat W TNCAP P L
review the DSM dossiesprovided by AR TH WA Q
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points is available for rear seat
positions with occupant detecti
systems.

205 T "Q Euro NCAP 202271 "Q Euro NCAP m(TQ) TNCAP 3 Q
themanufactureand willdecide on th N M NYu no Q
applicability of awarding the point f N Mwu |
DSM. vin'o Y1 nu (TimeonTasRM
It should be noted that systems us N Y N an | (3Q n
Time-on-Task only will not be 241516 3 T Q  n
awarded. 24.15X u i, nBeAn)

3.6.1SeatbelReminder 3.6.2Seatbelt Reminder 2.4.151 75 2.4.1.52 7]
1.0/n points is available for each 1| All front row seating positions myé N AL - B L 8 N g L
seating position with occupg meet the agssment criteria of secti 24.1.33.23 K| Q N nm umu> Yt C
detection systems that is also compl 3.4.1 and 3.4.2 as a prerequisitg 1.0mMYZMnypL ~ B ‘Hx~™ B 2.4.1.3.1
with Section 3.4.3.2.3, where n is | scoring SBR point for the rear seal_ A L 24.1.3.2 !
total number of rear seating positior] positions and DSM.
3.6.2.1Rear seating positions 241521 - B
Rear seating positions (includi L 7 B ¥Bj nm +
optional third or more rows of sed H® LN™  ywK "~ B& XV
are eligible for scoringl.0/n point N N A nt 1.0/ nn
(with n the number of rear seat YL B t ny, XV
positions) for seating positions with N "YL B8 K 1 1.0
occupant detection. An additional 1. /nun |
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3.6.1.1SBR Scoring examples 3.6.2.2SBR Scoring examples 2.4.151.1 g n W [2.4.152.2 n W
- 5-Seater (2 Font + 3 Rear) wit| - 5-Seater (2 Font + 3 Rear) witl (1) 5W (2> +3L)Yn ~ 8 (1) 5W (2> +3L)Yy ~ B

occupant detection on all seats occupant detection on all seats XV F XV F
- Row 1 Driver & Passeng{ - Driver & Passenger prerequisite A _ < Ma > (A) 4 > L
prerequisite - Rear Seats 1.000 Points Ju B) L~ 1.000m
- Rear occupant detection on 3 seat - Rear occupant detection on 3 sed B 3™ 2L M @3- "L M
1.000 Points 1.000 Points 1.000um 1.000u
—zNl BAAEBBROAAOCET |=2M¢ "D QOMNQO0 Qo Qf ¢ o 3 o
n 1.000m n 2.000m
2 z4 8.5
- Total SBR Score 1.000Points - Total SBR Score 2.000Points
- 5-Seater (2 Front + 3 Rear) W - 5Seater (2 Front + 3 Rear) W (2) 5W (2> +3L)YL © ~ | (@) 5W (2> 3L)YL 1 ~
occupant detection on outboard 1 occupant detection on outboard f B XV Fol B XV Fool
seats. seats. A ¢ Ma > (A) M4 > Ju
- Row 1 Driver & Passengq - Driver & Passenger prerequisite Ju B) L ~ 1.000um
prerequisite - Rear Seats 1.000 Points G278 n0L VM
- Rear occupant detection on 2 se: B 27 8nL M 0.667u
- Rear occupant detection on 2 seal  (.667 Points 0.667n
0-067 Points L2 "N QADINQ0 QO o Q4 %IZ nx . n-® %I 2 q ?Z nx " ® %T 2 Q
2216 D QMOIRNQ6 Q60 0 N 0.6671 W 1.6670
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8 C 8 C
- Total SBR Score 0.667Points - Total SBR Score 1.667Points
- 6-Seater (3 Front + 3 Reawyith B) 6W ¥3> +3L¥WL 1
occupant detection on outboard | T B XV Fo
seats. A ¢ Md >
- Row 1 Driver & Passengeg Ju
prerequisite B) 2" BNL MMJ
- Rear occupant detection on 2 seaf 0.667n_
' 81 8t
0.667 Points pé_z AN O 8 p? 2 ¢
2208 R QONMNQ0 Q&6 Q4 4 0.667u

_82c

- Total SBR Score 0.667 Points

- 7-Seater (2 Front + 3"Row +2 3| (4) 7W ¥Y2> + 2 347 B G 7y v2> + 2 3d7 B

- 7-Seater (2 Front + 3"'Row + 2 & 3 247 By 2 “Hy

. . + - B —,
Row) with occupant detection on| ROW) _W'th occupant detection on . ~35 2 ”‘VI ) yy 2 S e ey A
seats in the™ row. seats in the"™ row. AX - X . L ) v s N
- Dri isi i >
. Row 1 Driver & Passeng Driver & Passenger prerequisite (A) © L - L 000
prerequisite - Rear Seats 1.000 Points Ju B
(3" 8ML VM
- Rear occupant detection on 3 se¢ 0.600
0.600 Poi (B) 37 BML M el
- Rear occupant detection on 3 seaf - oints 0.600m
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0.600 Points e e
22ME DNQMWN0o Qho Qé2znxy N~ 8 2 zg 2oy e 2zg
_82 Lot~ M e T
MNéE " QQOMANQO Qw o Q¢ 5 1 0.600m 4 1.600u
— 20
8
— Z Q0
- Total SBR Score 1.600Points
- Total SBR Score 0.600Points
- 7-Seate2 Front + 3 2 Row + 2 | - 7-Seater (2 Front+ 3"Row +2 3! (5) 7W" ¥ 2> + 2 347 8 (4 7W ¥Y2> + 2 347 B+
Row) with occupant detection | Row) with occupant detection + 3 27T By 2 3 247 Byy 2 1
outboard seats in th&%ow only. outboard seats in thd%ow. I " BXMVAMJ Fool T B XM Pl
- Row 1 Driver & Passeng{ - Driver & Passenger prerequisite A ¢ Ma > (A) M4 > L
prerequisite - Rear ®ats 1.000 Points v B L - 1.000u
- B
- Rear occupant detection on 2 seai - Rear occupant detection on 2 sejg Q2 L
- B
0.400 Points 0.400 Points Bre v me My 0.400u
0.400m 82y - s 8
LM N QMR QHo A2 ME "D QMDIMNQ0 QOO Qf 8, My S 8 ¢
¢ M 1.4000
e L ozc m  0.400m
- Total SBR Score 0.400Points - Total SBR Score 1.400Points
_ 7 Ul
- 7-Seater (2 Front + 3"2Row + 2 ¥ 7Seater_(2Front+32Row+-23d (6) TW Y25+ 2 347 B[(5) 7W Y2>+ 2 347 B+
outboard seats in thé%row, and n¢ outbqard seats in théow, and n ~ B YV FY 3 "t B NV Y 3 3
SBR in the third row. SBRin the third row. i | o L
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- Row 1 Driver & Passengq - Driver & Passenger prerequisite A ¢S Ma > (A) Mda > Ju

prerequisie - Rear Seats 0.600Points Iu B L 7 0.600wm
- Rear Seats 0.000Points B) L 7 0.000m

_ Lz 0Qho i 2o ®) B 8 2 z5

- Total SBR Score 0.000Points n 0.000un

- Vehicle NOT eligible for DSN - Rear occupant detection on 2 seg R /I DSM un Ju €©2"8n10L M

scoring 0.400 Points 0.400mn_

- 8 -~ 8
L2ME R QAWM QOO Q4 —z20x N8 — g
n 1.000un
8
S é
- Total SBR Score 1.000Points
é

3.6.2Driver State Monitoring 24152 Q N

The Euro NCAP Secretariat W TNCAP P n

review the DSM dossier provided R T WA Q N

the OEM and will ask the tes |:| NYu-~ E ‘ CI/-I

laboratory to spot check a numbel > "l AC U niy W U

Distraction, Fatigue and Unrespons y N Rl

Driver situations before awarding 1 ( ‘ )

points.
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For interventioronly strategies, th 0 KOYY Interventioronlyy
score for Warning shall | YV 2414311 @Y
automatically awarded in t nNa 8 MY VY 3Mwu >
corresponding gaze locatis as pe |
3.5.3.1.1. e
é
v AEL v\ B>
3.5.31.1
Distraction Type Distraction Scenario | Movement Type Gaze Location Vehicle Response
Driver side window
Long Distraction Away from.f(.)rward road / owl Passenger side window Mgm
nondriving task Passenger footwell Intervention
Passenger face
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y

>

In-vehicle infotainment system

In-vehicle infotainment system

Lizard
Glovebox
Passenger footwell
Body Lean
Rear passenger
Rear view mirror
Oowl Passenger side mirror Warning and
o Driver side mirror Intervention
Driving Task
Instrument Cluster OR
Lizard Driver side mirror Intervention only
Rear view mirror
In-vehicle infotainment system
Owl Passenger side window Warning and
Away from forward road / Passenger footwell Intervention
nondriving task Driver side window
Short Distraction Lizard Passenger footwell
VATS In-vehicle infotainment system _
) : a
Rear view mirror Warnin .and
owl Passenger side mirror Intervention
Driving Task 5 5 X OR
Driver side mirror - _
Intervention only
Lizard Instrument Cluster
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Driver side mirror

Rear view mirror

Away from road (mult

location)

Lizard

Any combination of nofdriving task
locations

Warning and
Intervention

Phone use

Phone Use Detection
Basic

Owl

Driver knee driver side

Driver knee passenqger side

Driver lap

Phone mounted on dashboard drivel
side

Phone in OEM designed charge port
or dedicated phoneolding position

Warning and
Intervention

Lizard

Driver knee driver side

Driver knee passenger side

Driver lap

Phone held centre of steering wheel
(below cluster view)

Phone in OEM designed charge port
or dedicated phone holding position
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>

Phone mountedn dashboard driver
side

Phone held in91 or 1315 o'clock
region on wheel (uppermost position

below windscreen view and outside
cluster view)

Phone Use Detection

Advanced

Lizard

Phone held iview of windscreen

Phone held in view of instrument
cluster

Phone mounted in forward view of

windscreen

Warning and
Intervention

OR
Intervention only

2414311
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> Y
Ru 4 N ¥ u o9
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H 1
ni i M4 E
r
L M4
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- ¢ M4 L
y u K9
L
- 'H
(o) -
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_ L
L
R 4 N
¢ M4 R
> Y M4 E
R
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3.5.3.1.2
45 eyes on forward road view hﬁﬁ'%;:"‘_""ﬂ_lq%i?ig?gﬂﬁ:?l Os 1s 2s 3s Js+ls
‘ TIME
Tl‘l Taway Tg;:ma Twarn
2.4.1.4.3.1.2
o 3 2 v 2k | 145 : Tope,=0. 168(4548) e e
BREE IEAR AT AR EF AR S L 0. 48125 48) Os 1s 2s 3s 3s+1s
To Tou Tia Tex
3.6.2
Predicted score
. . . Movement ) .
Distraction Scenario Warnin | Interventio Sub Tota
Type
o] n Total |
Owl 0.03 0.03 0.06
Away from road / nor—
driving task Lizard 0.0 0.03 0.06
Long distraction Body Lean 0.03 0.03 0.06 0.30
Distraction Driving Task Owl 0.0 0.03 0.06
Lizard 0.03 0.03 0.06
_ ~ | Away from road / nonl Owl 0.03 0.03 0.06
Short___Distraction] ;. .+ task Lizard 0.03 0.03 006 | 0.30
VATS) _9_ Lizara 0.0 0.0S 0.0C€
Driving Task Owl 0.03 0.03 0.06
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Lizard 0.03 0.03 0.06
Away from road (muld| , - 4 0.03 | 0.03 0.06
location) - - - -
Phone Use DetectiorBasic| Owl + Lizard | 0.05 0.10 0.15
Phone Use Phone Use Detection-| . 0.30
Advanced Lizard 0.05 0.10 0.15
Drowsiness 0.25 0.10 0.35 0.35
Fatigue Microsleep 0.20 0.10 0.30 0.30
Sleep 0.05 0.20 0.25 | 0.20
Unresponsive Driver 0.20 0.20 0.20
Total 2.00
2.4.1.52
ni £n
_v Lol L~ S I/
_ 0.03 0.03 0.06
f . 0.03 0.03 0.06
ni r 0.03 0.03 0.06 0.30
_ 0.03 0.03 0.06
Wi - _ 003 | 003 | 006
_ 0.03 0.03 0.06
ni (VATS) : — 0.03 0.03 0.06
N _ 0.03 0.03 0.06
_ 0.03 0.03 0.06
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2 DEFINITIONS 2 DEFINITIONS 3.10.1 3.10.1
é é é é
Peak Braking Coefficient (PBC)i thePeak Braking Coefficient (PBC)i the3.10.1.1 R ... Y Peak Brakin(3.10.1.1 R ... Y Peak Brakin
measure of tyre to road surface fric{ measure of tyre to road surface fric{ Coefficient, PBGd”™ Coefficient, PBGh"™
based on the maximum deceleratio| based on the maximum deceleratio| € < p N 2Y| € o p’ N 2Y
a rolling tyre, measured using | a rolling tyre, measured using {A 1 ..vi#1 DNGE& A |A 1.vna DNE A

American Society for Testing a
Materials (ASTM) E113610 (2010
standard reference test tyre,

accordance with ASTM Method

133790 (reapproved 1996), at a sps
of 64.4km/h, without water delivel
Alternatively, the method as specif
in UNECE R13H.

é

American Society for Testing al
Materials (ASTM) E113610 (2010
standard reference test tyre,

accordance with  ASTM Method
133790 (reapproved 1996), at a sp
of 64.4km/h, without water delivery.

e
Dynamic Brake Support (DBS) T 4
system that further amplifies the dri
braking demand in response to
detectiorof a likely collision to achieV
a greater deceleration than wqg
otherwise be achieved for the brak
demand in normal driving condition

Y American Society for Testing a
Materials, ASTME249320
Y oy 7 DNE& A
E133719 CIAYW:  64.4km/H
Ao YHVAR  J
A 1hx ¥t M3 AH6.2.5.1
Mcaal

A

0

"H

Y American Society for Testing a
Materials, ASTMr E113610Y 2010

"Yoy . 7 DNE
A E133790 ¥ 1996 T~
Ky  GCAY W 64.4km/h
Ao YHVAR ~ J
h nhxxtlM3nHe.25.1
"H  NCRAL
é
3.10.14 R ' N ¥ Dynamid
Brake Support, DB&b’ R 3
K m At VY'"N F
Ri Y Bw¥: p W R
1 BEA <]
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Car-to-Car Rear Stationary (CCRs)T|( 3 Q@ n 3.10.1.56 3 T 'Q3.10.15> R A Y Carto-
a collision in which a vehicle travg #n 3.10.2.) Car Rear Stationary, CCRb ... L
forwards towards another station CR As>cp Q AA> CR
vehicle and the frontal structure of Yoyp R TR AR
vehicle strikes the rear structure of NRf |
other.
Car-to-Car Rear Moving (CCRm)T a( 3"Q un 3.10.1.56 3 1 7'Q3.10.1.6> R Y Carto-
collision in which a vehicle travg #n 3.10.2.) Car Rear Moving, CCRygb ... r L GJ
forwards towards another vehicle { R A>p QW | ¢ <P
Is travelling at constant speed and N> CR Yoyp R MR
frontal structureof the venhicle strike Wl <p R NRf ]
the rear structure of the other.
Car-to-Car Rear Braking (CCRb) 7 a( 3"Q wn 3.10.1.56 3 Tt 'Q3.10.1.7> R R Y Carto-
collision in which a vehicle travg ©n 3.10.2.) Car Rear Braking, CCRib ... L GO
forwards towards another vehicle t R A>p Q4w | ¢ =P
Is travelling at constant speed and { ~n L N> CR Yoyp R
decelerates, and the frontal structurn NR R MNRf |
the \ehicle strikes the rear structurg
the other.
Autonomous Emergency Steerin 3.10.12 = = t N

(AES) 1 steering that is appli¢ (Autonomous EmergencySteering

automatically by the vehicle AESYHR 3 K N

response to the detection of a lik nNtYN = HY WV R
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collision to steer the vehicle around > GR u 9 u nil
vehicle in front to avoid the collision

Emergency Steering Support (ESS) 3.10.13 = ) t N

a system that supports the dri (Emergency Steering Support, ES
steering input in response to R B K N ntYN
detection of a likely collision to alt 09 t P Y vB
the vehicle path and potentially avoi R P “u 9 U nj
collision.

Vehicle under test (VUT)i means th|Vehicle under test (VUT)i means th3.10.144 R ¥ \ehicle under teg3.10.1.83 R ¥ Vehicle under tes
vehicle tested according to t| vehicle tested according to t| VUTyd... H T VUTyD ... H T
protocol with a precrash collisior protocol with a precrash collisiof N Yu V1 P MR N YuV P MR
mitigation or avoidance system | mitigation or avoidance system L L

board board

Vehicle width 7 the widest point of thVehicle width i the widest point of th3.10.15R =Y Vehicle wdthydR (3.10.1.9R =Y Vehicle widthydoR

vehicle ignoring the reariew mirrors| vehicleignoring the reaview mirrors € <NbyL y GO € <1bHyL y GO
side marker lamps, tyre press side marker lamps, tyre press Yy’ yG) y8 y| ¥V’ yG) y8B y
indicators, direction indicator lamj indicators, direction indicator lamy N & & 4 B 0”7 N Ao n adayd o’ v yi<fo)
position lamps, flexible muduardy position lamps, flexible muduard¢ CaJ1 (Sidewall) v p caalo (Sidewall) vV p
and the de#icted part of the tyre sig and the deflected part of the tyre si n | nj

walls immediately above the point| walls immediately above the point

contact with the ground. contact with the ground.
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Global Vehicle Target (GVT) 1 mean{Global Vehicle Target (GVT) i mean$3.10.16 ;j 3 R Y Global Vehiclg3.10.1.1070 3 R Y Global Vehiclg

the vehicle target used in this protg the vehicle target used in this proto TargetGVTsh... r 1SO 192063:2021 Target,GVTydA "H n
as defined in ISO 19268:2021 MG MA "H n3 3 R
RL

Secondary Other Vehicle (SOV)1 3.10.17 Z~ 1~ R Y Secondar
means the vehicle beimgertaken b Other Vehicle, SO¥d...r0 . R
VUT in CCFhol scenario. This vehid R MYP 0
can either be a GVT or a real vehicl R MR Y R tn 3 RH

R |

Time To Collision (TTC) i means thTime To Collision (TTC) i means th3.10.18 1 Y Time To Collision3.10.1.11  + ¥ Time To Collision
remaining time before the VUT strik remaining time before the VUT strik TTCydb” & R 7 3 R'|TTCydb” & R 7 3 R!
the GVT, assuming that the VUT g the GVT, assuming that the VUT 4 VZ <, > p Y& R VZ - >pP Y34 R
GVT would continue to travel with tf GVT would continue to travel withth 7 3 RN K1 1] 7 3 RN Kji 1]
speed it is trauéng. speed it is travelling.

Taes I means the time where the AlTaes T means the time where the A[3.10.19 = R t N 1 3.10.1.12 = R t N 1
system activates. Activation time| system activates. Activation time| Y Taesyd 1 Al CIt | Y Taesyd 1 Ar GOt
determined by identifying the last d| determined by identifying the lastd]” p L¢CY ALF - a|" p LCMY "ALF -
point where the filtered accelerat| point where the filtered accelerat| U -1m/$A YqA ~ pf 0 -1Im/SA YqA" ~ pf
signal is below1 m/¢, and then goin signal is below1 m/¢, and then goin =\ Il 3-0.3m/$ A Y N1l B-0.3m/gA Y
back to the point in time where { back to the point in time where { 11 Vot 1 L M Vb 1 L
acceleration firstrossed0.3 m/$ acceleration first crosse0.3 m/g
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Tecw T means the time where {Trcw T means the time where t3.10.1.D> CO N 1 3.10.1.13> CO N 1
audible warning of the FCW starts. 1 audible warning of the FCW starts. 7 Y Trewydd> CO N T Y Trewyd> GO N T
starting point is determined by audi| starting point is determined by audif 1 Yy Ar Y O % 1 1y Ar Y O @ 1
recognition recognition Wo | Wo (¢

Vimpact I means the speed at which |Vimpact T means the speed at which [3.10.1.1 <Y Vimpacy®...r a |3.10.1.14 =Y Vimpacy®d@ R
profiled line around the front end of { VUT hits the GVT R MR y 7 35 R 7 3 RYGVTy A 4
VUT coincides with the rectangan n 1 N =Y, 1
shape of the GVT as shown in the ri R y 7 3 RIH
part of Figure 21 Front end profile ar n"Hy |
GVT.

Vrelimpact I Means the relative speeqVrel_impact I means the relative speed3.10.1.P T =|3.10.1.15 T =
which the VUT hits the GVT K which the VUT hitsthe GVT by Y Vrel_impacydba R N Y Vrel_impacitha R n
subtracting the velocity of the G\ subtracting the velocity of the G\ 3 R+ AT =Y GOt 3 Ri1 AT =Y Coht
from Vimpactat the time of collision. | from Vimpactat the time of collision. - kg 3 R 1 1 - k5 3 R 1 T

-l -1
( )

Figure 21 Frontend profile and GVT]
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2.2 Test Scenarios

Car-to-Car Rear Stationary (CCRs)i
a collision in which a vehicle trave
forwards towards another station
vehicle and the frontal structure of
vehicle strikes the rear structure of
other.

Car-to-Car Rear Moving (CCRm) 1 &
collision in which a vehicle trave
forwards towardsanother vehicle th
is travelling at constant speed and
frontal structure of the vehicle strik
the rear structure of the other.

Car-to-Car Rear Braking (CCRb) T &
collision in which a vehicle trave
forwards towards another vehicle t
is traveling at constant speed and t
decelerates, and the frontal structur]
the vehicle strikes the rear structurg
the other.

Car-to-Car Front Turn -Across-Path

(CCFtap) 1 a caollision in which

3.10.2

3.102.1> R A Y Carto-
Car Rear Stationary, CCR® ... L
CR A>p Q AA> CR
Yoyp R TR AR
NR' |
3.10.2.2> R Y Carto-
Car Rear Moving, CCRyb ... r L GJ
R As>p QW | ¢ =P

M> CR Yoyp R MR
W] -p R NOR' |

3.10.23> R R Y Carto-
Car Rear Braking, CCRfab ... r L GJ
R A>p Q1w | ¢ =P

~n L M> CR Yoyp R
R R MORT ]

3.10.2.4 1 ) Y Car
to-Car Front TurpAcrossPath
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vehicle turns across the path of
oncoming vehicléravelling at consta
speed, and the frontal structure of
vehicle strikes the frorgtructure of th
other.

Car-to-Car Crossing Straight
Crossing Path (CCCscp) a collisiorn
in which a vehicle travels forwar
along a straight path across a junct
towards a vehicle crossing the junci
on a perpendicular path. The fror
structure of the vehicle under t
strikes the side of the other vehicle.

Car-to-Car Front Head-On Straight
(CCFhos)T a collision where a vehic
is travelling along a straigipath withir
its defined lane and strikes anot
vehicle travelling in the oppos
direction, which has drifted into t
same lane as the original vehicle.
frontal structure of the vehicle strik
the frontal structure of the other.

I, TNCAP n =~ ( t'Q
CCFtapth...r R T Y
Z W& -p N _ WRY
CR N> CO K M M
_ L

3.10.25 P ¢ - Y Car
to-Car Crossing Straight Crossing P,
CCCscpth...r R "P1

YZ p E' "NR Y
R IM»> GO K Z" R

Da il

n

co n n_ |

3.10.26> CO . WR' ' P
Y Carto-Car Front HeadDn Straighi
CCFhogdb...yr R "P R

BYZ R 3 R BN |
WRY CR N> CO K %
M L
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Car-to-Car Front Head-On Lane 3.10.2.7> CO . WR R

change (CCFhol)i a collision where Y Carto-Car Front Hea@n Lang

vehicle is travelling along a straig changeCCFhoyth...yr R " P

path within its defined lane and strik R BYZ P R R u

another vehicle travelling in tl g R BT WRY CR

opposite  direction  which  h Mm> GO K N Mn L

intentionally moved into the lane of t

original vehicle taattempt an overtak

The frontal structure of the vehig

strikes the frontal structure of the ot}

3 REFERENCE SYSTEM 3 REFERENCE SYSTEM 3.103 s N 3.10.2 ©® N

3.1 Convention 3.1 Convention 3.10.3.1 / 3.10.2.1 /

3.1.1 For both VUT and GVT use 13.1.1 For both VUT and GVT use {3.10.31.14 R 7 3% R'v|3.1021.14 R 7 3 R!
conventionspecified in ISO 8855:19¢ conventiorspecified in ISO 8855:19 ISO 8855:19911 / P n 1SO 8855:19911 / P

in which the xaxis points towards tll in which the xaxis points towards t LM/ MX . R YY Lvm /7 MX . R Yy
front of the vehicle, the-wxis toward| front of the vehicle, the-axis towardd . R € yZ / . R r. R € yvyZ 7/ r. R
the left and the -axis upwards (righ the left and the -axis upwards (righ Y H /b N ¥Y4 / g & R|YHmn N ¥Y4 / g ]
hand system), with the origin at { hand system), with the origin at{ ™M 1M > Y 2"Hy | M T > Y. 1"Hy |
most forward point on the centreling most forward point on the centreling

the VUT for dynamic dal the VUT for dynamic dai

measurments as shown in Figugel. | measurerants as shown in Figufe
3.1.2 Viewed from the origin, roll, pit(3.1.2 Viewed from the origin, roll, pit¢3.10.31.2 W 1 + Mi Y P|3.10.212 W4 + Mi Y
andyaw rotate clockwise around the and yaw rotate clockwise around th( ¥ rollyy \ HuP ¥ pitchy P| ¥ rollyy \ HUP ¥ pitchy
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y and z axes respectively. Longitudi y and z axes respectively. Longitudif Y yawy n 2 W 1 Gh X y|Yyawy un w 1 G X y
refers to the component of 1{ refers to the component of {Y Z | tH X A Y Z | ., tH X A
measurement along theaxis, laterg measurement along theaxis, laterg Gy tH Y A GG Gy tH Y A CJ
the component along the-axis an¢ the component along theaxis ancny £, / tH Z A GQnanyF' ./ q4H Z A CZ
vertical the component along the| vertical the component along the| n | nj
axis. axis.
3.1.3 This reference system should3.1.3 This reference system should
used for both leftand righthand drivg used for both left and right hd drive
vehicles tested. vehicles tested
3.1.4 The nearside is swapped as
LHD and RHD vehicles. Figure-B
shows the near and farside of
vehicle fora left hand driven (LHDO
vehicle.

Vertcal (2 — 22

Lateral (y)

Figure3-1: Coordinate system and

[Y"_TW] = o
$ 12

NEARSIDE () 4 4
\\% ’ FAR SIDE

Longitudinal (x)

Lateral (y)

Figurel: Coordinate system and

|mwﬁ&|

W () | sl G

10K\ /oy
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notation notation 2" N 1do” N
3.2 VUT longitudinal path error 3.10.324 R
3.2.1 The VUT longitudinal path erroi 3.10.32.1 a R )
determined as the difference betw Y longitudinal path errgtr M & ¢+
the desired position and the ac g 5 R>CJlI B
position of the front of the MT wher 1 Y4 R > CO B
measured at a si i
position of the front of the GVT durir
the test.
VUT longitudinal path error = %, & R ) s Xvut
desiredl XvuT, actual (@ XcvT) Xwvut (@Xevr)
For CCFtap, when the origin of t 0 T ) Y
reference system is at the inten N A4 By 1Y
collision point,the values shown in t At OHYyMN 1f *4 R
table below shall be used to detern |
the VUT longitudinal path error. ( )

VUT speed GVT speed oot aeares Xovt
30 knv/h - 9.7 m
10 km/h 45 km/h _95Tm 4375 m
60 km/h 833 m
30 kmvh W17 m
15 ki 45 kmih S1453m $375m
60 km/h 58.33 m
30 km/h 29.07m
20 km/h 45 kmih S1947m $375m
60 km/h 833 m
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3.3VUT Lateral path error 3.2 Lateral path error 3.10.333 R 3.10.22
3.3.1The lateral path error is determin3.2.1The lateral path error is determin3.10.33.1 Y lateral patl3.10.22.1 Y lateral pat
as the lateral distance between | as the lateral distance between | erroy MG + & R > CMi erroy M +& R > CMI
centre of the fronaxleof the VUT an¢ centre of the front of the VUT andt{ ] 3 R LGCMi YZ Mg 3 RLCMIYZ oM
the centreof the rear of the GVT whe¢ centre of the rear of the GVT wh X 1 H 13 ' T %ep 1 H B
measured in parallel to the inten¢ measured in parallel to the inten Y t  "Hy | Y 1t THy |
straightlined path as shown in t| straight lined path as shown in
figure below. figure below.
Lateralpath error = Yurt error + Yevt| Lateral path error ¥ vyt error + Yoyt sSYwr 1Y Yoevr |/ sYwr 13 Yoevr |/
error error
) ( )
Figure2: Lateral path error
Figure3-2: Lateral path error
3.4 Lateral overlap 3.3 Lateral overlap 3.10.34 | 3.10.2.3 |
3.4.1The lateral overlap is defined a3.3.1The lateral overlap is defined a3.10.3.4.1 , ) nM¢e +4 R 1[3.10.2.3.1  ~ N ta R
percentageof the width of the VU] percentage of the width of the VI A < 15 3 R’ AMUWKWY A < 3 3 R AMUKY
overlapping the GVT, where t| overlapping the GVT, where t Z M~ ¢ N s ta R ZM ¢ N s ta R
reference line for the overlap definiti reference line for the overlap definiti MMi | ° 100 ~ A qtylnmi |° 100 ° A [ty
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is the centreline of the VUT. In casg is the centerline of théUT. Incased & R n 3 RAMI & R 7 3 RAMiI
100% overlap, the centrelines of | 100% overlap, the centerlines of L L
VUT and GVT are aligned. VUT and GVT are aligned.
fppp B oo AR DRERE BARAE

‘ "' ‘ =
g o

| nln dre i

EEEE

-75% 100% 050%
VT left outer edge GV right outer adge
nterline W contarine

50'1.

vut sy

Figure3-3: Lateral Overlap example

3.5 Profiles for impact speed
determination

3.5.1 A virtual profiled line is define
around the front end of the VUT. T
line is defined by straight line segme
connecting seven points that
equally distributed overthe vehiclg
width minus 50mm on each side. T
theoretical x,y coordinates are provi
by the OEMs and verified by the t
laboratory.

AAAA

.......

2

P

e 4 W
Figure3: Lateral Overlap examples
3.10.3.5 =M _y
31035% R MR X i
L1y OR m Z
50mmYu O%d wuMNfF Xp
R ~2 ] xy”~
7 OR wYO
L

xxxxxxx

wwwwwww
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50mm _ _ e 50 mm
\fhiclg vT/idth ( )
Figure 34 VUT Front bumper profilg
4 MEASURING EQUIPMENT 4 MEASURING EQUIPMENT 3.104 3.10.3
4.1.1 Sample and record all dynaj4.1.1 Sample and record all dynai3.10.4.1"HX M L, 3.103.1 "HX n L
data at a frequency of at least 100 data at a frequency of at least 10Q N a0 100Hf v il wnn N o0 100Hx vialwnn
Synchronise using the DGPS ti| Synchronise using the DGPS ti * 8 N Y DGPS tim¢ r 8 N 1 Y DGPS timg
stamp the GVT data with that of { stamp the GVT data with that of { stampyr 1 3 R & R|stamy 15 3 R & R
VUT. VUT. " EJ) " EJ
4.2 Measurements and Variables  |4.2 Measurements and Variables |3.104.2 3.103.2
4.2.1 Time T 4.2.1 Time T 3.104.2.11 T 3.103.2.1+ T
To, time of test start. To CCRs and CCRm:glequals To (1) O L cCX To @ >R A >R X To
Unlessotherwise statedol= TTC =4s “EX/ To U 1 To 0 1 =4s
TTC 4s (CCRb: TowhenGVT starts decelera _4s GR R:Tokg 35 R
fiScenarios involving bz | L Tsteef1> o} )
steering: B is 1s. before Tot 1s
Tsteer
{Taes, time where AEB Taes | TTaes, time where AEB Taee| 2) = R U N Taes | (2) = R UN Taes
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)

activates

Trcw, time where FCW
activates

MTimpacs time where VUT
impacts GVT

T stees time where VUT
enters in curveegment

Trcw

Timpact

Tsteer

TrrGVT_deceIeration_star,t time TGVT_d
where GVT starts eceleratio
decelerating (deceleration t n_start
be reached in 1.0 seconds)
Tstar, time where VUT
starts moving (iFn CCCscp
start from stop scenario)
fTeng, time where VUT has Tend
travelled 2.9m. from the

start position (in CCCscp

start from stop scenario)

T avg, average time value 0 Tavg
Tendafrom all the executed

trials (in CCCscp start from

stop scenario)

TStart

4.2.2 Position of the VUT  Xwur,

Ywvut

during the entire test

activates

Trcw, time where FCW
activates

MMimpacy, time where VUT
impactsGVT

4.2.2 Position of the VUT
during the entire test

Trcw

Timpa ot

Xwvut

Y wvut

1

3) » GO

=y

4) R

M

Da |;U Da

(5)

1.0

N Trcw

Timpact

Tsteer

=y

©) n 3

Tovr

decelerat

(7) &4 R

on_start

TStart

B8 a4 R

TEnd

(9) "HX

TAvq

Mn TEndrl )T( d

1C Pf

AQ

0)

3.104.2.2
R N°#

Ma Xvut

Y wvut

k.
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4.2.3 Position of the GVT  Xevr, | 4.2.3 Position of th&VT X evt,3.104.2.3 M5 Xgvr| 3.103.2.3 Mg 3  Xovr
during the entire test Yevr | during the entire test Yev13 RIB Y vt RM8 Y avl
4.2.4 Speed of the VUT ~ Vwur | 4.2.4 Speed of the VUT durin¢ Vyur| 3.104.2.4 Ma Vwur | 3.103.2.4 Ma R Vwr
during the entire test the entire test R N - n -
Vimpacs Speed when VUT  Vimpact| Vimpacs Speed when VUT Vimpagt (1) ~had R Vimpact (1) -h& R Vimpal
impacts GVT impactsGVT n 3 R A = 7 3 R A =
Vrel_impact relative speed  Vrelim | Vrelimpact, relative speed when Vrel, | (2) T «hW&8 R Ve, |2 T M3 R Vi,
when VUT impacts GVT  pact VUT impactsGVT impact 7 3 R Tl impact 73 R1v T impact
T - T -
4.2.5 Speed of the GVT Vevr | 4.2.5 Speed of theVT during Vevr| 3.104.2.5 M Vevr | 3.103.2.5 Mg 3 Vo
during theentire test the entire test 3 RN = RN o
4.2.6 Yaw velocity of the v vyt | 4.2.6 Yaw velocity of the VUT ¥ wyr| 3.104.2.6 Ma v | 3.103.2.6 Ma R vwr
VUT during the entire test during the entire test R N P o n P -
4.2.7 Yaw velocity of the v gyt | 4.2.7 Yaw velocity of th&VT v gyt 3.104.2.7 M vovr| 3.103.2.7 Mg 3  voevr
GVT during the entire test during the entire test 3 RIT P o R M P -
4.2.8 Acceleration of the  Avur | 4.2.8 Acceleration of the VUT Ayur| 3.104.2.8 M & AwuT | 3.103.2.8 M& R Awr
VUT during the entire test during the entire test R Nf «» neF -
4.2.9 Acceleration of the  Acvr | 4.2.9 Acceleration of th&eVT Agyy 3.104.2.9 M Acvr| 3.103.2.9 Mg 3  Acvr
GVT during the entire test during the entire test 3 RMNOF = RMOF =
4.2.10 Steering wheel 3 wuT 3.10.4.2.10 M& 3 vuT
velocity of the VUT during R NG
the entire test
4.3 Measuring Equipment 4.3 Measuring Equipment 3.10.4.3 - 3.10.3.3 =
4.3.1 Equip the VUT and GVT with d44.3.1 Equip the VUT and GVT with d¢3.104.3.14 R n 3 R 3.103.3.14 R 7 3 R
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measurement and acquisitt measurement and acquisit Ynw' oy Ynw'l u
equipment to sample and record ¢ equipment to sample and record ( YZ - o E t Y Z - 9" E td
with an accuracy of at least: with an accuracy of at least:

IVUT and GVT speed t6.1km/h; VUT and GVT speed to 0.1km/h; | (1) & R 7 3 R odl(1)d R 7 3 R =0
IVUT and GVT lateral and longitudin fVUT and GVT lateral an 0.1km/h 0.1km/h
position to 0.03m; longitudinal position to 0.03m; 2 &4 R 7 3 RN 2 &4 R 7 3 RN
TVUT heading angle to 0.1°, 4 , 8 d0.03m u, B d0.03m
VUT and GVT yaw rate to 0.1%s; | IVUT and GVT yaw rate to 0.1%s; | (3) & R P ®»0.1°

4 a R 13 3% R PI®a R 15 3 R P
fVUT and GVT longituding IVUT and GVT longituding =M0.1%s = M0.1%s
acceleration to 0.1n¥'s accelerabn to 0.1m/$ G) & R 7 53 R Fl(4 & R 7 3 R F
IVUT steering wheel velocity to 1 VUT steering wheel velocity to 1 =d0.1m/$ =d0.1m/g
s. s. 6) &4 R CJ ®1.0% |(5) &4 R 1.0 s
4.4 Data Filtering 4.4 Data Filtering 3.104.4 A 3.103.4 A
4.4.1 Filter theneasured data as folloW4.4.1 Filter the measured data as follq3.104.4.1V  t w4/ "H 3.103.4.1V t wA/ "H

P Ad P Al

4.4.1.1 Position and speed are |4.4.1.1 Position and speed are [3.104.4.1.18 = 'AY T [3.103.4.1.18 = AY
filtered and are used in their raw stg filtered and are used in theirrawstg v i 4 O L vind Qo L
4.4.1.2 Acceleration, yaw rate, steel4.4.1.2 Acceleration, yaw rate, steel3.104.4.1.2Ff <y P oy CJ3.103.4.1.2F <y P oy CJ
wheel velocity and force are filter] wheel velocity and force are filterq , =1 2 =0 12-pole phaseley . =1 2 =0 12-pole phasele:
with a 12pole phaseless Butterwo| with a 12pole phaseless Butterwo h A (Butterworth filtedy, | § h A (Butterworth filteu,
filter with a cut off frequency ofOHz.| filter with a cut off frequency of 10H| 10HzIT A P Al 10HzIM A P Al
5 GLOBAL VEHICLE TARGET 5 GLOBAL VEHICLE TARGET 3.10570 3 R 3.104n5 3 R
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LIDAR attributes of a typical M
passenger vehicle.

Figure5-1: Global Vehicle Target
(GVT)

5.1.2 To ensure repeatable results
combination of the propulsion syst
and GVT must meet the requireme
as detailed in ISO 1926&2021.

attributes of a typical M1 passen
vehicle.

Figure3: Global Vehicle Target (GVT

6cb )

3.105.1.2¢+ °

5 R

N ung 3

192063:2021

2025AEB 2019 AEB i, TNCAP n °~ ( Q) TNCAP n
5.1 Specification 5.1 Specification 3.105.1 7 3.104.1 7
5.1.1 Conduct the tests in this protg5.1.1 Conduct the tests in this protq3.105.1.1 P 1Y vnpg 31310411 p 1Y viang 3
using the Global Vehicle Target (GV using the Global Vehicl@éarget (GVT RY GVTyY 6'HYy | 5 3 RY GVT¥Y 4"Hy | 3 3
as shown in Figure>-1 below. Thq as shown in Figuré below. The GV| R ¢ M1 H2RMNU R ¢ M1 HaRMNUT
GVT replicates the visual, radar g replicates the visual, radar and LID y y T YLIDARYy f | y y U YLIDARy f |
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5.1.3 Only equipment listed in t 3.105.1.3 "Q Euro NCAHR

current version of TB029 Suppliery TB029@W Mw p I Y

List may be used for testing. T| NKn O L

current version can be found on

Euro NCAP website.
5.1.4 The GVT is designed to work w5.1.2 The GVT is designed to work w3.10.5.1.47 3 R t wg |3.104.1.27 3 R T weE
the following types of sensors: the following types of sensors: n (04] nn (04]

fRadar (24 and 77 GHz) fRadar (24 and 77 GHz) (1) Y 24 77 GHz (1) Y24 77 GHz

ILIDAR M LIDAR 2 o 2 o

fiCamera 9 Camera 3) (3)

When a manufacturer believes that| When a manufacturer believes that| | R tad R I o R ta R I o
GVT is nd suitable for another type| GVT is not suitable for another type|. "H u £ n T N oy/l "H u£nn N oy/
sensor system used by the VUT but| sensor system used by the VUTbutf m0 55 3 R: Y/ R i non 3 Ri1 Y/ R i
listed above, the manufacturer is as listed above, thenanufacturer is ask{f TNCAP P L TNCAP P L

to contact the Euro NCAP Secretari{ to contact the Euro NCAP Secretari

6 MANUFACTURER DATA 6 MANUFACTURER DATA 3.10.6R 7 3.10.5R i

6.1 Manufacturer Supplied Data 6.1 Manufacturer Supplied Data 3.10.6.1R W 3.10.5.1R W

6.1.1 The vehicle manufacturer [6.1.1 The vehicle manufacturer |3.10.61.1R TNCAP p |3.10.51.1R TNCAP P
required to provide the Euro NC/ required to provide the Euro NCA/ w2 Yn © w w2 Yn - w
Secretariat with colour data (exped Secretariatvith colour data (expect¢ A =yY 'Y CCRs A =yY 'Y CCRs
impact speeds are not requin impact speeds are not requif CCRm MR AR YW & Hl CCRm MR AR YW ©&"H
detailing the performance of { detailing the performance of f X~ o L AEB| X~ - L AEB
vehicle in the CCRs and CCH vehicle in the CCRs and CCH FCW N P Y’ FCW N P Y’

6
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scenarios for all overlap and imp| scenarios for all overlap and imp| 1 ¥ n yl
speed combinations. The pretion i§ speed combinations. The predictiot
to be done for both AEB and FC to be done for both AEB and FC
system tests where applicable. system tests where applicable.

6.1.2 All datamust be supplied by t|6.1.2 All data must be supplied by [3.10.61.2R Y &|3.10.51.2R 0 LS o}
manufacturer before any testing beq manufacturer before any testingbeg > Y W& R "HX L > Y Wwa R HX !
preferably with delivery of the tg preferably with e@livery of the teg
vehicle(s). vehicle(s).

6.1.3 Datashall be provided for ead6.1.3 Data shall be provided for e;3.10.61.3 V q _t 24333 [3.10.51.3V  AEB CityY CCRs 10
grid point for CCRs (1660km/h fol grid point according to the followin CCRs(AEB 10-50km /h FCW 55| 50km /iy 1 AEB InterUrbary CCRs
AEB and 5580km/h for FCW) an| colour scheméor AEB City (CCRs 16 80 km /ly¥ 1. CCRn{AEB 30-80km | 30-80km/h CCRm 3080km /ht A
CCRm  (3080km/h  for AEB] 50km/h) and for AEB Intebrbarl hy A 2 CJ Y weé G 9 2+ DY we<ec 3 I
according to the colour scheme detg (CCRs 3680km/h & CCRm 3¢ Tl L d

the Euro NCAP Assessment Protot
Safety Assist Section 4.3.2.

80km/h):

69



2025AEB

2019AEB

1. TNCAP n

()

6.1.4 The vehicle manufacturer
required toprovide the Euro NCA
Secretariat with data detailing 1
performance of the vehicle in t
CCCscp scenario for all test sp
combinations. The prediction is to
provided for both AEB and FC
system tests where applicable. WH
predictions insuéfient
performance to score points, the t

State

will not be performed.

VUT Test Speed [km/h]

VUT Test Speed [km/h)

80 km/h
75 km/h
70 km/h
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6.1.5 For the Cato-Car heaebn
scenarios the vehicle manufacty
must supply a dossier detailing h
their vehicle responds in the CCF
and CCFhos test scenarios. The do
must,at least, include:

System performance: The expeq
performance of the system (TTC
warningi when applicablé , TTC of

AEB activation and speed reduction

System architecture: Sensor(s) s¢
used in perception and ba
description of sensorfusion ang
decisionmmaking logic

ISystem operationg
conditions/limitations (ODD): syste
activation speed range, maxim
relative  speed, overlap ran
lighting/environmental condition

considered vehicle types (passenge

310615 v> GO wWR YR

WR 0> GO WR

P u> GO L WR
R MN 4 NY N
S3Hbhz
N n_:(yn . -
" Ay AEB n M
1)
QN1 &y
u f n A
)N W Ju/Y a (ODD):N
w - Yy €1 =y
i y =l Juy N
Ky MR £( Y4 RH
RYE R y'H R =y
‘H R
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only or motorcycle, truck, etc)

required lane width(s), required Iz

marking, etc.

System overriding conditions: e. 4\ N JU (overridin

accelerator pedal %, brake pe conditiong: f a

steering wheel angle/rate, etc. =y R a =y GJ

P =/

fSystem validation: Evidence (5) N ‘R " PN

system verification conducted by OE Mm Y N((Q y

(physicaltestsHi L/ Si L/ Vi y y )

fReal world performance: Evider (6) n R "W W

from the vehicle manufactui Rf U MXi ftL

demonstrating the effectiveness of NBz W K nu

headon function on the fiel )

(including false positive likelihood

mitigation strategies)

6.2 Absence of Manufacturer Data |6.2 Absence of Manufacturer Data |3.10.6.2R a w 3.10.5.2R a w
6.2.1 Wherepredicted data is NC6.2.1 Where predicted data is N(3.10.6.2.1 a w YR 3.10.5.2.T a w YR
provided by the vehicle manufactul provided by the vehicle manufactuf ~ == "HX 7 P Yx |7 s "HXY 9 Y X
ALL grid points are to be tested by { ALL grid points are to be testedby{/ A N1C wn)] (_P§ ) /A NC wnj

7
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Euro NCAP laboratory, taking in
account symmetryexcept for CCCsc
Start From Stop setup, where o
farside is tested).

6.2.1.1 For CCR AEB and FCWstgmj
tests, when there is compl
avoidance, the subsequent test s
for the next test is incremented W
10km/h. When there is contact, f
perform a test at a test speed 5km/h
than the test speed where con
occurred. After this test contie tc
perform the remainder of the tests
speed increments of 5km/h
repeating section 8.3.1 t08.3.3. S
testing when the speed reduction 9
in the test is less than 5 km/h or
(relative) impact speed is more thar
km/h.

6.2.1.2 For CCCscpests should [
performed starting with the lowe
VUT and GVT speed combination. T
next test will use the same VUT t

Euro NCAP laboratory, taking in
account symmetry.

i, TNCAP n =~ ( t7Q)
AQ ¢ uyY

(farsid@ P )

3.10.6.2.2 P> R L

t

“a u

n

"

]
0

N u»> GO N 1Y
Y/ 1t CuA -
F10kmt =~ 1 Y/ W
n -  5km/h
Lo LY q W 5km/h
- PL A \'4
3.10.8.3.13 3.10.8.3.31E |
M < o a0 5kmhH(T
) €0 50kmhi A
L ( 3Q n 3.105.2.2.1)

T

3.10.6.23 P P ¥

1

Y ea R ung 3 R

3

-  OYt<cu W

D

R ~ynq 5 R o F
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speed and the GVT speed will 1I0km/h p] 53 3 R =

incremented by 10km/h. Where B 60km/m Y1 €1 Wad R

GVT test speed reaches 60km/h, = FBT CH T

next test will be the combinatiaf the R < f 1kmh pPY 0’'H

VUT speed increased to the n X4 R N =" v in'l CJ

increment, and a GVT speed nlL

10km/h. Continue this method for

VUT test speeds.
6.2.2 A system can consist of 3.10522 = R t N > GO
combined AEB and FCWunction ol N K f D¢ N
separate AEB or FCW functions. | YHT = R t N 'H> CO
combined systems, both secti N ¥ s 4] N
6.2.2.1 and 6.2.2.2 apply. Where n 3.10.52.2.1
functions are separate, section 6.2 3.10.5222M10 ¢l ¢+ YN
applies to the AEB function and 6.2. Y = R tN @ ¢
appliesto the FCW. m 3.10.5221 M0 &*Ycgo

Go

N

t

n 3.10.52.2.2MN0 & |
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6.2.2.1 For AEB systems tests, w
there is complete avoidance,

subsequent test speed for the next
is incremented with 10km/h. Wh
there is contact, first perform a test
test speed 5km/h less than the
speed where contact occurred. A
this test continue to perform {
remainder of the tests with spg
increments of 5km/h by repeati
section 8.3.1 to 8.4.3. Stop test
when the speed reduction seenthe
test is less than 5 km/h.

6.2.2.2 For FCW system tests, w
there is complete avoidance,
subsequent test speed for the next
is incremented by 10km/h. When th
is contact, first perform a test at a
speed 5km/h less than the test sj
where contact occurred. Aftemnis tes
continue to perform the remainder
the tests with speed increments
5km/h by repeating section 8.3.1
8.4.3. In the AEB Intetrban CCRn

3.105.221 p = R

N

1 Y &

% Y/ 1 ¢

A

=4

F 10km/p~ W Y

/W

%

Mn o

5km/h

P

L' LY

qw 5

= P L A

Y

km/h 11

m 3.10.73.13 3.10.74.311

E |

M o o aj

5 km/h

1 A

L

3.10.5.2.22 p > CO

N

1 Y A

% Y/ 1 ¢

=

F 10km/fy ~ ¥

% Y

/W

%

Mn =

5km/h

P

L LY

qw

5km/hT1

- P L A

Y

m 3.10.73.13 3.10.74.311

1]l
1.0

Mo

0

1]
1.0
Z
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and CCRb scenarios, only perform t( X U A = P v K (
at the test speeds where there wa nl MR a a  5km/h
avoidance in the AEB funain testg H T = U 50km/hY v
where applicable. Stop testing when A |
speed reduction seen in the test is
than 5 km/h or the relative impji
speed is more than 50 km/h.

7 TEST CONDITIONS 7 TEST CONDITIONS 3.10.7 JUL 3.10.6 Ju

7.1 Test Track 7.1 Test Track 3.10.71 3.10.61

7.1.1 Conduct tests on a dry (no vis|7.1.1 Conduct tests on a dry (no visi3.10.71.1 Y v (3.10.61.1 Y b
moisture on the surface), uniforf moisture on the surface), unifof Y KOMMuyy % y E Y KoNwwmyy x Vv E
solid-paved surface with a consist| solid-paved surface with a consistt M Y Yi < U0 k3 1% N MYYi « KL KK3 1%
slope between level and 1%. The | slope between level and 1%. The| | Aa R... YPBG| | 50 R... YPBC
surface shallhave a minimal ped surface shall have a minimal p¢ €U0 U0 0.9 €0 0 0.9
braking coefficient (PBC) of 0.9. braking coefficient (PBC) of 0.9.

7.1.2 The surface must be paved |7.1.2 The surface must be paved |3.10.71.2 t 5Y ]3.10.61.2 t qY
may not contain irregularities (e may not contairanyirregularities (e.g “Z 50mBuy b1 a “Z 30mBuy b1 &
large dips or cracks, manhole cover| large dips or cracks, manhole coverf R > CGO20mB Y/l X K R > CO3mB Y/ Xl K
reflective studs) that may give rise reflective studs) that may give rise M ox Y p) nnax
abnormal sensor measurements wi abnormal sensor measurements w 1 1y y Ya Hu v Y & 1 iy y Wa Hu
a lateral distance &f.0m to either sid| a lateral distance &f.0m to either sid| ¥ T vl

of the test path and with longitudina
distance of20m ahead of the VU
when the test ends.

of the test path and with a longitudi
distance of30m ahead of the VU
when the test ends.
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7.1.3 The presence of lane marking7.1.3 The presence of lane markings3.10.71.3 K X> R M|3.10.61.3 K XR L
allowed for CCR tests. However| allowed. However testing may only| R L ~Y 'z 30m ~Y Z 30mB /1 X
testing may only be conducted in| conducted in an areawheretypicaly 8 /1 X%pP 0 ~ MN¢ R xpP0 NS¢ R Lry
area where typical road marki markings depicting a driving lanem | ry H KW H KW “YTNn op
depicting a driving lane may not | not be parallel to the test path witf = YT /1 p 0 . = VI = R t'N Y
parallel b the test path within 3.0 3.0m either side. Line®r markingl R t N Y u /H> CO N|u/H> CO N W LN
either side. Lines or markings nl may cross the test path, butmayng W LM R | R |
cross the test path but may not| present in the area where A
present in the area where A| activation and/or braking after FCW
activation and/or braking after FCW expected.
expected.
7.1.4 Junction and Lane Markings 3.10.71.4 f (Junction R
7.1.4.1 The CCFtap and CCCscp t 3.10.7.1.4.1CCFtap CCCscp
descriled in this document requires | vV i f L4 R J 3
use of a junction. The main appro; R O NoR ( 7MNMRX
lane where the VUT and GVT pa R Ju R ( 71N0F R )
start, (horizontal lanes in Figurelj =J1  HUu 3mdb

will have a width of 3.5m. The side I3
(vertical lanes in Figure-T) will have
a width of 3.25 to 3.5m. The rig
lanes need

markings on these
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conform to one of the lane markings
defined in UNECE Regulation 130:
1. Dashed line starting at the same p L é o] gl 3°
where the radius transitions intg tR Y
straight line with a width between 0 10cni vi 9 4mY
and 0.15m 6m,
2. Solid line with awidth between 0.1 2) ™o vine Y
and 0.25m 15cnm]
3. Junction without any cent 3) _mJ Mi M f L
markings
( )
Figure #1: Layout of junction and th
connecting lanes
7.2 Weather Conditions 7.2 Weather Conditions 3.10.72wd Ju 3.10.62wdé Ju
7.2.1 Conducttests in dry conditior7.2.1 Conduct tests in dry conditig3.10.72.1 0 = 5°C 3(3.10.62.1 0 = 5°C 3
with ambient temperature above § with ambient temperature abo®C| 40°C 1 P 40°C N P
and below 40°C. and below 40°C.
7.2.2 No precpitation shall be falling7.2.2 No precipitation shall be falli|3.10.72.2 1 J1 P Yoy |3.10.62.21 1 N P Y oy
and horizontal visibility at ground ley and horizontal visibility at ground ley ¥ F&% 6 = €0 1knj M Mk 0 - €0 1km M
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shall be greater than 1km. Wind spq shall be greater than 1km. Windspg 0 10m/& Wv 3 3 R a R|0 10m/&¥Wvsy 3 R & R
shall be below 10m/s to minimise G| shall be below 10m/s to minimise G] [ 13 aof il 13 o
and VUT disturbance. and VUT disturbance.

7.2.3Naturalambient illumination mu7.2.3 Natural ambient illumination m(3.10.72.3 As T d n |3.10.62.3 As T dn
be homogenous in the test area ar] be homogenous the test area and AY 6w 1 - 0 ANY 6 1 = 0
excess of 2000 lux for daylight test| excess of 2000 lux for daylight test{ 2000luxY oy 3a R 1N 2000luxY oy 24 R N
with no strong shadows cast acrosg with no strong shadows cast acros§y Rl uYn x2z- RM uYn x2z°
test area other than those caused b| test area other than those caused b L 1 "R P L 1 "R P CC
VUT or GVT. Ensure testing is n VUT or GVT. Ensure testing is n , T 'H 83, vl ANCT, T 'H 083, vl ACd
performed driving towards, or aw performed driving towards, or aw , L L
from the sun when there is dir] from the sun when there is dir
sunlight. sunlight.

7.2.4 Measure and record the follow{7.2.4 Measure and record the follow|3.10.72.4 0 & Il 0> H310(3.10.624 0 & Il O> H3 1w
parameters preferably at th parameters preferably at (& 30u Y L, Wt & 30um Y L, w t d
commencement of every single tes| commencement of every single tes (1) =YW = | (1) YW = ]
at least every 30 minutes: at least every 30 minutes: (2) 9 YW x | (2) Ny eYW ® ]

a) Ambient temperature in °C; a) Ambient temperature in °C; (3) M M. YW m/s | (3) M M, YWm/ls |
b) Track Temperature in °C; b) Track Temperature in °C; (4) =Y W lux L 4) =Y W lux !
c) Wind speed and dirgon in m/s; ¢) Wind speed and direction in m/s;
d) Ambient illumination in Lux. d) Ambient illuminationin Lux.
7.3 Surroundings 7.3 Surroundings 3.10.73 3.10.63
7.3.1Conducttesting such that there 47.3.1 Conduct testing such that there3.10.73.1  To O L, 3.10.63.1 1 " Z 3.0m

7
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no other vehicles, highwi no other vehicles, highwafurniture, b & R > CO20mB Y B L b a R »> CO30m
infrastructure (except lighting colurm obstructions, other objects or pers| 8y Z" R Yy e ||-Y | BY, 5yY Z" R y

during the low ambient lightirl protruding above the test surface | n U @ o n = ||-Y highway furniturgy
condition tests) obstructions, oth{ may give rise to abnormal sen| T.¥y YZT Q HWVYW Z"Q HWUdYW 9 >
objects or pesons protruding above tf measurementwithin a lateral distan¢ 9 D Yhz Wt !

test surface, that may give rise| of 3.0m to either side of the test g
abnormal sensor measuremenitsing and within a longitudinal distancef
the full duration of the test starting af 30m ahead of the VUT when the t
andwithin a longitudinal distanc20m| ends(Figure 4).
ahead of the VUT when the test ey
within:

- 5m either side of the VUst path, 1) a4 R Z 5m],
- a circle around the GVT, and @2 530 53 R E n 1
- the visual axis between the geome B a R J Mi N 3
centre of the VUT and the circ RE n M L
surrounding the GVT. (4) m U CCCscpY p
- For CCCscp only, the above app TTC=3.5s1_To) 1]
from TTC =3.5s (instead of TO).

S T ( )

B
5.00m

|

@ !
i 00 m ‘
I

Figure 73: Free space requiremeiitg
CCC Farsiddest
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7.3.2 Test areas where the VUT nee(7.3.2 Test areas where the VUT neeq3.10.73.2 N V& R|3.10.63.2 n Vad R
to pass under overhead signs, bridgg pass under overhead signs, brid y y |(gantries)? y y |(gantries)?
gantries or other significant structure{ gantries or other significarstructurel HZ” €£94 "Qt CO N ~ |[|'HZ" €£0 "Qt O N " |
are not permitted. are not permitted.

Figure 4: Free surroundings

7.3.3 The general view ahead an¢7.3.3 The general view ahead ang3.10.73.3 > CD Z N A|3.10.63.3 > GO Z N A
either side of the test areahall either side of the test area s t MWy o0 H=>= t MWy o H=>=
comprise of a wholly plain man mg comprise of a wholly plain manmg Y, £ SAACY » Y HYAACY »
or natural environment (e.g. further { or natural environment (e.g. further{ H y u HWE yYoyl|H y Hw'E yY oy/l
surface, plain coloured fencing | surface, plain coloured fencing X =4yoT®YHI RR X e4T®IH RR
hoardings, natural vegetation or { hoardings,natural vegetation or s| [l YW D Ll n YW9 D L

etc.) and must not comprise any hig
reflective surfaces or contain &
vehiclelike silhouettes that may gi
rise to abnormal sensor nmee@aements

etc.) and must not comprise any hig
reflective surfaces or contain &
vehiclelike silhouettes that may gi

rise to abnormal sensor measureme
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7.4 VUT Preparation 7.4 VUT Preparation 3.10.74a R 3.10.644 R
7.4.1 AEB and FCW System Settingg7.4.1 AEB and FCW System Settingg3.10.74.1 = R ' N > GO [3.10641 = R t N > GO
N w N Vi
7.4.1.1 Set any driver configural7.4.1.1 Set any driver configural3.10.74.1.1 = R t N 1y /H3.106411 = R ' N u/H
elements of the AEBandor FCW elements of the AEB and/or FQ > CO N T K > GO N M K
system (e.g. the timing of the collisi system (e.g. the timing of the collisi & Y 1 H RW| @ Y o 1 H RW
warning or the braking application| warning or the braking application] 1 Y~ ¥ S M9 H 1Y y 3 M9 H
present) to the middle setting | present) to the middle setting M B T p yn M B T p oy n
midpoint and then next latest setti midpoint and then next latest setf Y 9"Hy | Y 6"HY |
similar to the examples shown | similar to the examples shown| R Q N Y N
Figure7-2. Figure5. g QYW uni/ Gy
When the vehicle is equipped witl = R ' N uy/H» GO
Driver State Monitoring (DSM) whic N Tl =1 Y 0 O
alters the AEB and/or FCW sensitiy > n N |
according t o t h
distracted / attentive), this sgsh shal
be deactivated before the tesl
commences.
[Setting 1] Setting 1 Setting 2 e | WA 1 KA 2
Early [ setting 1 | [[Seiting2]] | setting3 | Lat Early Seftting 1 Setting 2 Setting 3 Late - soe1 | (DA [ = ] %, 7 Wl W™E2 w3 i,
Loy ey [owad] wmse Sene ! Selng? Sefingd Sefned — o Lo ] o ®E1 RK2 RRI "A4
Figure7-2: AEB and/or FCW systen] Figure5: AEB and/or FCW system| 9 = R t N u/H> CO 6db = R ' N uy/H> CO
setting for testing setting for testing N v N U
7.4.2 Deployable Pedestrian/VR(7.4.2 Deployable Pedestrian/VF3.10.74.2 A np W/ v i 3.10642 Anep W vV i
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Protection Systems Protection Systems ’ N Y Deployablg ' N Y Deployable
When the vehicle is equipped withk When the vehicle is equipped with Pedestrian/VRU Protection Systgm| Pedestrian/VRU Protection System
deployable pedestrian/VRU protect| deployable pedestrian/VRU protect ., & R zZ" Anp W/ | & R zZ" Anp W/
system, this system shall be deactiv{ system, this system shall be deactiv vinTl N Y > vinT N Y >
before the testing commences. before the testingpmmences. e. © N | e. © N |
7.4.3 Tyres 7.4.3 Tyres 3.10.74.3 ° 3.10.64.3

Perform thetestingwith new original Perform the testing with new origir vinR T renNEnye ViR T r¢nNEnye
fitment tyres of the make, model, si fitment tyres of the make, model, si /By <' T e r Mg by & TR er Nn
speed and load rating apesified by speed and load rating as specifieq "l 1 YKB R A " 1 YKB R i
the vehicle manufacturer. It is permit| the vehicle manufacturer. Itis permit 'H' "H wn " Y> 1 A|H "H wni Y>> 1 A
to change the tyres which are supp to change the tyres which are supp oA AMNEnNy e by ' oA AMNEny e /by
by the manufacturer or acquired at by the manufacturer or acquired af ' u 25 1 I o' u 25 1 ‘
official dealer representing t| official dealer representing t| 6 3R 9 nNm' ' Lvia|&d3R "9 nOm’ > lvan
manufacturer if those tyres are ident manufacturer if those tyres areident 1" ° 3 ¢ . Q |(n 3w ¢ | Q
make, model, size, speed and | make, model, size, speed and || M1’ ¥ Loading normal condition | M* ¥ Loading normal conditionT
rating to the dginal fitment. Inflate th( rating to the original fitment. Inflatet| T~ | "l

tyres t o t he v € tyres to the vehicle manufacturg
recommended cold tyre inflatii recommended cold tyre inflati
pressure(s). Use inflation pressy pressure(s). Use inflation presss
corresponding to least loading noril corresponding to least loading nort

condition. condition.
Runin tyres according to the ty Runin tyres according to the tyV 3.10.8.1.3 P’ C Yorun| V 3.10.7.1.2 P 7 Yrun

conditioning procedure specified | conditioning procedure specified | inyY  y M * 0 M ingY oy M "0 ™
8.1.3 After runningin maintain th¢ 8.1.2 After runningin maintain th{ M =0R T8 | M =0R T~ 8B |
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run-in tyres in the same position on | rurtin tyres in the same position on
vehicle for the duration of the testing vehicle for the duration of the testing
7.4.4 Wheel Alignment Measurem(7.4.4 Whel Alignment Measurement|3.10.74.4 R o B Y Wheel3.10.64.4 R o B Y Whee
and Unladen Kerb Mass Alignment Measuremewty 'ER” Alignment Measuremet
The vehicle should be subject to| The vehicle should be subject tq Y Unladen Kerb Mass a R W m ¢ PR
vehicle (inline) geometry check | vehicle (inline) geometry check |4 R W m ¢ PR J A Y vehicle (irline)
record tle wheel alignment set by t record the wheel alignment set by J A Y vehicle (inline) geometry checkY W1 Z R &
OEM. This should be done with § OEM. This should be done with { geometry checkY W 2 ZR @®|BY& R t ER” |
vehicle in kerb weight. vehicle in kerb weight. BY&d R t ER” |
7.4.4.1Fill up the tank with fuel to ¢7.4.5Unladen Kerb Mass 3.10.74.4.1R n 3w 90%3.10.64.5 ER " Y Unladen Ker
|l east 90% of t hel7451Fil up the tank with fuelto ¢ A A R} Masgy

l east 90% of the 3.10.64.5.1R i 3w 90%

AA R

7.4.4.2Check the oil level and top up|7.4.5.2Check the oil level and top up|3.10.74.4.2 A HNB YH ™+ F|3.106452 Ao ARBYH 1 F
its maximum level if necessal its maximum level if necessa| G 3 ne; "~ ~ vYz" a3 ne;" "~ "~ vyYzZ-
Similarly, top up the levels of all oth Similarly, top up the levels ofalloth X ~ PKF a3Z AR X " PXFasZ Y1)
fluids to their maximum levels | fluids to their maximum levels
necessary. necessary.
7.4.4.3Ensure that the vehicle has|7.4.5.3 Ensure that the vehicle has|3.10.74.4.3 uZ" R1Llz 3.10.64.5.3 uzZ- RLIz
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spare wheel on board, if fitted, alg spare wheel on board, if fitted, alg B° RoY "MuYRBN XZ|B° RoY "NuYRB/N XZ
with any tools supplié with the with any tools supplied with th~ Q7 | T Q7|
vehicle. Nothing else should be in | vehicle. Nothing else should be in
car. car.
7.4.4.4Ensure that all tyres are inflaj7.4.5.4Ensure that all tyres are infla{3.10.74.4.4 "Hx ' VR 7 13.10.64.5.4 "Hx ' VR i
according t o tlaccording t o t| Mo P:': & 3 Q Mo P:': & 3 Q

instructions for the appropriate load
condition.

7.4.4.5Measure the front and rear 4
masses and determine the totass o
the vehicle. The total mass is
ounl aden kerb
Record this mass in the test detalils.

m

7.4.4.6 Calculate the required ball;
mass, bysubtractingthe mass of th
test driver and test equipment from
required 200 kg interidoad.

7.4.5Vehicle Preparation
7.4.5.1Fit the onboard test equipme
and instrumentationin the vehicle

Also fit any associated cables, cab|

instructions for theppropride loading
condition.

7.4.5.5Measure the front and rear &

masses and determine the total may.

the vehicle. The total mass is
unl aden kerb m
Recordthis mass in the test details.

7.4.5.6 Calculate the required ball
mass,by subtracting the mass of 1
test driver and test equipment from
required 200 kg interior load.

7.4.6Vehicle Preparation
7.4.6.1Fit the onboard test equipme
and instrumentation in the vehig

Also fit any associated cableshding

Y appropriate loading conditigf

3.10.74.45 > u L
R I L
R™ 0
3.10.74.4.6 13
masy 200e i Y oy'l -
L n
3.10.74.5R
3.10.7451 R N
R BYu "HX T
Tl L

L

-Q»

Yu

v £hE]|

NL

Y ballas
bz

Y appropriate loading conditigf

3.10.64.55 > L L Yu
R N~ v VviheE
R™ f 0 NL
3.10.64.5.6 1 Y ballas
masy 200e | Y oy'l bz
n n-
3.10.64.6R
3.10.646.1 R N a
R BYu "HX T y
4 L
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boxes and power sources. boxes angbower sources.
7.4.5.2Place weights with a mass of |7.4.6.2Place weights with a mass of {3.10.74.5.2 OT U N~ (3106462 ©O71 o ~ N°
ballastmass Any items added shoy ballast mass. Any items added shq Y weights], "HX Q; ! " E| ¥ weights], "HX Q; ! T E
be securely attached to the car. be securely attached to the car. *0RB]J *0RB]
7.4.5.3With the driver in the vehicl{7.4.6.3 With the driver in the vehicl(3.10.74.5.3 oRLYM®NO R 3.10.64.6.3 oRLYwMN R
weigh the front and rear axle loads of| weigh the front and rear axle load4 > L ~ | > L]
vehicle. the vehicle.
7.4.5.4 Compare these loads with {7.4.6.4 Compare these loads wittng3.10.74.5.4 po. R . Q ‘E |3.10.64.6.4 po. R | Q 'E
Aunl admas® ker b Aunl aden kerb malR" P | R” P |
7.4.5.5The total vehicle mass shall |7.4.6.5The total vehicle mass shall|3.10.74.5.5R t ER” F [3.10.64.6.5R t ER” F
within £1% of the sum of the unlad within +1% of the sum of the unlad @ 200e y Y A 11+ +19% > | 0 200e y Y A 14 £1% >
kerb mass, plus 200kg. The front/ff kerb mass, plus 200kg. The fronth{f /L N ER" F R /L NER’ F R
axle load distribution needs to | axle load distribution needs to | LY > /L o' " 5%W|LY> /L o' " 5%W
within 5% of the front/rear axle loj within 5% of the front/rear axle lo; B, ~ & R A YK|BL & R A Y K
distribution of the original unlad¢ distribution of the original unlad¢ 0 R B H F n ® R B H F i &
kerb mass plus full fuel load. If t| kerb mas plus full fuel load. If th TMQ7 | J 1 W F- nQ- nQ, Ll nw F° nQ-
vehicle differs from the requiremel vehicle differs from the requireme E¢URB] EroORB|
given in this paragraph, items may| given in this paragraph, items may|
removed or added to the vehicle wh removed or added to the vehicle wh
has no influence on its performan has no influence on its performan
Any items added to increase the vehl Any items added to increase the veh
mass should be securely attached t¢ mass should be securely attachethg
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car. car.
7.4.5.6 Repeat pamgraphs7.4.5.3and7.4.6.6 Repeat paragraph&4.6.3 and3.10.74.5.6 ~ 3.10.74.5.3 3.10.64.6.6 ~ 3.10.64.6.3
7.4.5.4 until the front and rear ax| 7.4.6.4 until the front and rear ax 3.10.7454E Y 3> L ~ u|3.106464E Y 3> L ~ 4
loads and the total vehicle mass| loads and the total vehicle mass| R ) n 3.10.74.5.51 R ) n 3.10.64.6.51N
within the limits set in paragra] within the limits set in paragra] ¢ F H T PY| ] FH T PY
7.4.5.5 Care needs to be taken w| 7.4.6.5 Care needs to be takenw| W =R T 0 N Yinertial W =R N R N Y inertial
adding or removing weight in order| adding or removing weight in order| propertieg] B A M| properties] B A M
approximate the original vehi¢ approximate the original vehicld | Ju & R N Tl U & R N
inertial propertiesas close as possib inertial properties as close as poss| ~ | "l
Record the final axle loads in the { Record the final axle loads in the t
details. Record the axle weights of | details. Record the axle weights of
VUT in the o6as t|{VUT in the o6as t
8 TEST PROCEDURE 8 TEST PROCEDURE 3.10.8 ! 3.10.7 '
8.1 VUT Pre-test Conditioning 8.1 VUT Pre-test Conditioning 3.10.814 R > 3.10.714 R >
8.1.1 General 8.1.1 General 3.10.81.1¢ / 3.10.71.1¢ /
8.1.1.1 A new car is used as deliverg8.1.1.1 A new car is used as delivere/3.10.81.1.1w R 3 L 3.10.71.1.1w R 3 !
the test laboratory. the test laboratory.
8.1.1.2 If requested by the vehi8.1.1.2 If requested by the vehi3.10.81.1.2° R ""EY4 R|[310.71.1.2° R T"EY& R
manufacturer, drive a maximum | manufacturer, drive a maximum Kp 0Ol u d Y'H Kp 0l u d YH
100km on a mixture of urban and ry 100km on a mixture of urban and ry Mg uo |t Mg uo |t
roads with other traffic and roads| roads with other traffic and roads 100e t YW~ N | 100et YW N |
furni tur e t o 6ca/furniture t o 6gpP 1Y 9 F u RJ P 1Y 9 F u RJ

8
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system. Avoid harsh acceleration { system. Avoid harsh acceleration

braking. braking.

8.1.2 Brakes 8.1.2 Brakes 3.10.81.2 R 3.10.71.2 R

8.1.2.1 Conditiorn8l2l1Condton the veh31081.21" aydH a (3.10.71.21" ay>H a
the following manner, if it has not be the following manner, if it has notbg P 100e t Ap Y/ Vi wCi P 100et Ap Y/ V1 wCh
done before or in case the lab has| done before or in case the lab has R Rd R Rd

performed a 100km of driving: performed a 100km of driving:

{Performtwenty stops from a speed, fPerform twenty stops from a spee¢ (1) =R  56km/hW % d =t | (1) =R 56km/hWw % d =t
56km/h with an average deceleral 56km/h with an average decelerat 0.53 0.6gMNGCoh P, 201 0.53 0.6gMNMNGCoh P, 201
of approximately 0.5 to 0.6g. of approximately 0.5 to 0.69. L L

fimmediately following the series | fimmediately following the series | (2) u 2> @. 56km/h ¢ Nw R|(2) ud @  56kmh¢Nw R
56km/h  stops, perform thrf 56km/h  stops, perform thr LY gw 72km/h A < LY gw 72km/hA -
additional stops from a speed| additional stops from a speed 3nYen WR A2 - 3nYén WR A2~
72km/h, each time applying sufficie¢ 72km/h, each time applying suffici¢ t RY R AT " R t RY R AT ©» R
force to the pedal to epate th( force to the pedal to operate N ¥ antilock braking system N ¥ antilock braking system
vehicl eds antil|l vehiclebs ant il ABSy KOUEéll Rai:tuWw ABSy KuUéell Raii:uW
(ABS) for the majority of each stop| (ABS) for the majority of each stop L L

fimmediately following the series | fimmediately fdlowing the series ¢ (3) U2 . 72km/h ¢ Nw R|{(3) ud2e. 72kmh¢Nw R
72km/h stops, drive the vehicle § 72km/h stops, drive the vehicle a LY Vv W 72km/hA <P LY Vv W 72km/hA <P
speed of approximately 72km/h | speed of approximately 72km/h o wmt R] 5m wWmi R|

five minutes to cool the brakes.

five minutes to cool the brakes.
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8.1.3 Tyres 8.1.3 Tyres 3.10.81.3 3.10.71.3

8.1.3.1 Conditonth@# ehi cl e¢g8. 1. 3.1 Conditi 0(3.1081.31" ayd>Z~ 'H 3.10.71.3.1" ay> Z- 'H
the following manner to remove t the following manner to remove f{ a P 100et Ap Y/ Wt a P 100et Ap Y/ Wt
mould sheen, if this has not been d mould sheen, if this has not been d w G R YW ’ w CGOn R "YW M
before for another test or in case the before for another test or in case the A

has not performed a 100km of drivii has not performed a 100km of drivir

fDrive around a circle of 30m | fDrive around a circle of 30m | (1) R H'~ 30mn uil (1) R H'~ 30mn u
diameter at a speed sufficient| diameter at a speed sufficient W N Q053 0.6g W N 'Q 053 0.6g
generate alateral acceleration { generate a lateral acceleration F <N < pPYJW F <N < PYJJW
approximately 0.5 to 0.6g for thry approximately 0.5 to 0.6g for thr QO vr 3 W CJ GO vr 3 VA CJ
clockwise laps followed by thr¢ clockwise laps followed by thrg P 3 ] p 3 ]
anticlockwise laps. anticlockwise laps.

fimmediately following the circuli flmmediately following the circuld (2) v n 1 nAA | (2 vn 1 nAaAA
driving, drive four passes at 56km driving, drive four passes &6km/h ny . . F <05 ny , . F <05
performing ten cycles of a sinusoi{ performing ten cycles of a sinusoi 3 0.6g M CO P 0 3 0.6g N CoO PO
steering input in each pass a steering input in each pass a TYoyR + 56km/hYv R TYoyR + 56km/hYv R
frequency of 1Hz and amplitul frequency of 1Hz and amplitu P4nYuoOéun p 100M P4nYuOéeunu p 100
sufficient to generate a peak lat¢ sufficient to generate a peak latg EA L EA | L
acceleration of approximately 0.5| acceleration of approximately 0.5
0.6g. 0.69.

fIMake the steering wheel amplitudg Make the steering wheel amplitudg (3) I naco (3) nn n co
the final cycle of the final pass dou| the final cycle of the fial pass doub PO ol n2v| PO to m2\v |
that of the previous inputs. that of the previous inputs.

8.1.3.2 In case of instability inhe8.1.3.2 In case of instability in tl3.10.81.3.2 £ A n |3.10.71.3.2 £ A n
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sinusoidal  driving, reduce t| sinusoidal driving, reduce t| ¥ sinusoidal driving = v R / Y sinusoidl drivingy = v RT N
amplitude of the steering input to| amplitude of the steering input to| &Y/ 0 GO ano 3 | oY/ to GO dno 3
appropriately safe level and contif appropriately safe level and contif J XY u ud 41 W] aWXYuuyd 4u WwWj
the four passes. the four passes.

8.1.4 AEB/FCW System Check 8.1.4 AEB/FCW System Check 3.10814 = R ¢t N / CO 310714 = R ' N | GO
8.1.4.1 Before any testing begi8.1.4.1 Before anytesting beging N N
perform a maximum of ten runs at | perform a maximum of ten runs at [3.10.81.4.1 O>Y WX 3.10.71.4.1 O>Y WK
lowest test speed the systeis lowest test speed the system| N [1 ¢ <P 3 10N T o «p 3. 10
supposed to work, to ensure prd supposed to work, to ensure prqg I YW ' N A& W nyw ' N £ W
functioning of the system. functioning of the system.
8.2 Test Scenarios 8.2 Test Scenarios 3.10.82 3.10.72
8.2.1 The performance of the ABERCW|8.2.1 The performance of the AI3.10.82.1 = R t N /> 13.10.721 = R t' N Y ...
system is assessed in the CCRs, C( system is assessed in the CCRs, C( CO N Y. >R A|W>R A Y CCRgy > R
CCRb, CCFtap, CCCscp af and CCRb scenarioss shown i Y CCRgy > R YCCRnyuyu> R R
CCFhos/CCFhaoécenarios as shown| Figures 6abc. Y CCRmyy > R R Y CCRbyW Y. 7abg
the sections 8.2.3 to 8.2.5. Y CCRbyy 7 } "HY |,

Y CCFtapyy ' P ¢ )

YCCCscr > CO . WR' ™ P

/H GO WR R
Y CCFhos/ CCFhed W Y

3.10.8.2.38 3.10.8.25 "H |

8.2.1.1 For CCRs AEB, CCRs FCW ¢ The assessment is based on a G3.10.8.2.1.1 U CCRs AEBy CCRg 0R v wil 3
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CCRm, the assessment is based ¢ prediction provided by the OEM. T| FCW 11 CCRn¥ OR i w [ A 21neyYJNlp
GRID prediction provided by tlf actual scenarios to be tested to ve wWI1 3 W | Alqn ¥y uw
OEM. The actual scenarios to be te{ the prediction will be chosenrandon, 2neYJibgn ¥ W 1]
to verify the prediction will be chosy distributed in line with the predictf u W W 11
randomly, distributed in line with th colour distribution (excluding ok
predicted colour distributiq points).
(exduding red points).
The vehicle sponsor will fundl5l The vehicle sponsor will fundi0 P 1011 AEB (CCRsL, | AEBCity" CCRs Y 10-50km/hy
verification tests, where applicableor| verification testsper scenarip wherg CCRm) 51 FCW P 101 Y AEB InterUrban
AEB 10 tests (CCRs and CCRm) ar] applicable.For AEB City, 10 tests | Y CCR%l, P 101 AEB Y CCRny
tests for FCW (CCRs). CCRs (1650km/h). For AEB Inted 10n FCW Y CCRs
Urban, 10 tests for AEB (CCRm) g CCRnyl,
10 tests for FCW (CCRs and CCRm
The vehicle manufacturer has | The vehicle manufacturer has | R "Ks © AEB> R R "Ks © AEB City
option of sponsoring up to 10 additio| option of sponsoring up to 10 additiol 3. 1011 TA FCW AEB InterUrban,_ 3. 1001 1A
verification tests foAEB CCR and 1| verification tests foAEB City and 1( 3. 511  TA L L

for FCW( & 3.3.2.¥4 n
t Yd +°Q n FCWBt

5I11)

8.2.1.2 For CCRb and CCH

verification tests are conducted at

test points.

for AEB InterUrban.

3.10.8.2.1.2 v CCRbu CCFtap

"HY P

L
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8.2.1.3 For CCCscp verification tests 3.10.8.2.1.3 0 CCCscp "HX
conducted at all test points wh K ull P L
sufficient performance to score poi
is predicted.
8.2.2 ForCCRtesting purposes, assu|8.2.2 For testing purposes, assum3.10.82.2> R ) =0 (3.10.72.2 ) =0R M
a straightline path equivalent to tf straight line path equivalent to {R M | KO aa R L KO aa R Yg¢
centreline of the lane in which t centreline of the lane in which t Yg¢ "X T YKWvn "X TYKWv @ R
collision occurred, hereby known as| collision occurred, hereby known as| R alnn aN W ° | al aN W -

test path. Control the VUT with driv
inputs or using alternative cont
systems thatan modulate the vehig
controls as necessary to perform
tests.

test path. Control the VUT with driv
inputs or using alternative cont
systems that can modulate the veH
controls as necessary to perform

tests.

30 - 80 km/h

Figure 6b: CCRm scenario

20 km/h

30 - 80 km/h

7hdo>
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8.2.2.1 Caito-Car Rear stationary
The CCRs scenario is a combinatio
speed and overlap with 5kn
incremental steps in speed and ?
steps in overlap within theanges a
shown in the tables below.

Figure 8-1: CCRs scenario
AEB + FCW combined
= g I AEB only
AEB FCW |
10-50 kmvh 55-80 km'h
-50% to 50% -50% to 50%

FCW only

AEB CCRs

10-80 kvl
-50% to 50%

55-80 km'h
0 50% to 50°

-50% t0

ESS tests will only be allowed for th
50% overlap situation for left ha
drive vehicles (50% for right ha
drive).

8.2.2.2 Catto-Car Rear moving
The CCRm scenario is a combinat

Figure 6¢: CCRb scenario

8.2.3 The CCRsand CCRmscenario|3.10.82.2.1> R A
are a combination of speed andove > R A T =u’ Mn
with 5km/h incremental steps in spg YH otwdyaMO «
and 25% in overlap within the rangeg B Y W 5km/h E u 25%
shown in the tables below. B P
- CCRs
10db> R A
( )
6 -50% "t P =
tN (ESS) |
3.10.82.2.2> R
> R -”- = LII s I_I

50 kmvh

50 km/h
2and 6 m/s?

7cch> R R

3.107.23 R A

. \\
i i — (Con
— 4
le 12mand 40 m o
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of speed and overlap with 5kn . YH otwa MO -
incremental steps in speed and ? BYW 5km/h E u 25%
steps in overlap within the ranges B Pl ( 3Q n
shown in the tables below. 3.10.7.2.3

Figure 8.2: CCRm senarlo — FTa

e e o | e,
ichis ARB Ioter-Urban | T TN S | Sovesvn | simacsons ( ) ( )
8.2.2.3 Catto-Car Rear braking 3.10.82.2.3» R R 3.10.7.24 R R MY &
The CCRD tests will be performed ¢ The CCRb tests will bperformed at| > R R MYa R un|/R un 3 R' W 50km/h |
fixed speed of 50km/h for both VU fixed speed of 50km/h for both V§ 3 R' W 50km/hn | ¢ <P | & <P Y -t 2mguy
and GVT with all combinations of| and GVT with all combinations of| Y =t 2 m/gy 6m/gY 6m/sY Y headway + 12 my,
and -6m/s? acceleration and 12 a and 6m/édeceleration and 12 and 4( Y headway + 12mu 40nj K0 40n], K0 ¢ br YW’
40m headway. Different overli headway. Different overlap situatic ' b YW ) P W t3 AN
situations may be tested for monitor; may be tested for monitoring purpos| P W £t 3 AN L L
purpose at the end of the test progr{ the end of the test program. ( )

Figure 8-3: CCRD scenario

AEB+FCW combined & AEB only
-2 m/s’ -6 m's’

12m 50 kv 50 knvh

40m 50 km'h 50 knvh

AEB CCRb

CCRb

AEB+FCW combined, AEB only & FCW
only

2mss’ 6 m/s’

50 km'h
50 km'h

50 ki/h
50 km/h

AEB Inter-Urban
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For CCRb b= TevT deceleration stat 15/8.2.4.1 The desired deceleration of tf{ > R R To =3.10.72.4173 3 R U 10n8B
To begins 1 second before GVT st{ GVT shall be reached within 1 TovT deceleration_stak 1Y W A B N = (To+1.) Y 7
deceleration, for tolerance monitor| seconds (§ + 1.0s) which after thh /1 +t 3 A To 7 35 R o 3 R = 8 =5 A9
purposesThe desired deceleration| GVT shall remain within £ 0.5 km/h| > 11 Yg 3 R 0 10n|05km/h BLYZ W &N
the GVT shall be reached within | the reference speed profile, deriy B 3 &I = (To+2.0s) Y =Y’  BR O 1km/h
second (§ + 2.0s) which after the GV| from the desired deceleration, until| 7 3 R =’ 8 =95 A0

shall remain within £ 0.5 km/h of t| vehicle speed equaiskm/h. 05km/h BLYZ W &N

reference speed profile, derdsdrom =Y’  BR 0 2km/H,

the desired deceleration, until

vehicle speed equakkm/h.
8.2.3 Catto-Car Front turracrosspath 3.10.82.3 T )
8.2.3.1 For the CCFtap scenario, for 3.10.82.318 R wOp 0

VUT assume an initial straigiine % ( © E®3

path followed bya turn (clothoid, fixe 3.10.82.35'H )Y Lqguere

radius and clothoid as sgp@ed in 0’ it

section 8.2.3.5), followed again by

straight line, hereby known as the

path.

8.2.3.2 The GVT will follow a straigh 3.10.823275 3 RH & R
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line path in the lane adjacent to w08 T MNR P YCJ
VUTo6s initial po 4 R TuYd R 1]
direction to the VUT. The straigtine 3 RpP ) R Mi
path of the VUT and GVT will b . WU 1.5m,
1.75m from the centre of the cer ( )
dashed lane marking of the VUT lar
=te)

Figure 84: CCFtap scenario VUT an
GVT paths
8.2.3.3 The paths of the VUT and tat 3.10.82.3.34 R 7 3 RpP
vehicle will be synchronised so that ° "EY vd R >
front edges of theehicle meet with J 3 R B T¢VY B
lateral position that gives a 5( & R =M 50% ( N
overlap (assuming no system react W )WV 310321 Y3
of the width of the VUT. The VU R 00.5mw B |

longitudinal path error shall be withir
[0.5] m when determined in accorda
with section3.2.1.
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Frapy;

Figure 85: CCFtap scenariogphs and
impact definition

8.2.3.4 The CCFtap scenarios are
combinations of VUT speeds of 10,
and 20 km/h combined with G\
speeds of 30, 45 and 60 km/h.

8.2.3.5 The following parameters shag
be used to create the test paths w
the turn signkis applied at 1.0 0.59
before TEtee

I, TNCAP n =~ ( t'Q
(
3.10.82.3.4 1 B !
tad R = 10y 15y 20km/h
7 3 R < 30y 45y 60km/hI
D
3.10.82.3.5 v inwt

Y ZM 0 Tsteer 1
05n pl
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part

Figure 86: CCFtap scenario paths
definition

8.2.4 Caito-car Crossing Straig
Crossing Path (CCCscp)

8.2.4.1 For the VUT assume a stray
line path equivalent to the centre ling
the driving lane, approaching an
continuing straight ahead acrosg
junction.

8.2.4.2 For the GVT assume a strat
line path equivalent to the centre ling

the driving lane, perpendicular to t

3.10.824° P ¢

3.1082414 R P OR Mi
n: Y Qu " PT

A

3.10.82427 3 RP UOUR M

utT f Y

i N YE' 04 R
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of the VUT, travelling across t
junction. The scenario is represente
Figure 87 Straight Crossing Path VU
and GVT paths and Figure-8 SCF
start from st op
indicates a vehicle being centred in
driving lane. For the start from st
tests the GVT travels across
junction from the farside directio Fol
all other test speed combinations
GVT will travel from either th
nearside or farside direction, selecte
random by the test laboratory.

8.2.4.3 To achieve the correct G
speed, the GVT must be accelerate
a rate >1mf/during the accelation
phase. This is followed by a O
stabilization phase, after which ste
state conditions must be met as
8.4.2.

8.2.4.4 The paths will be synchronise
that the centre front of the VU

collides with the side of the GVT, 2§

18'HY YZ Mh // -/l R BV R

BOP R MIY U AQ

Yqg 3 RO Q1

f 0 Z~ "HX o
YO p Q'

7 3 RO HQ CO

3108243t BA An 5 R
=Y 3 ROF 9 WE

O Im/SNF  <F Y T 0.5
A ¢ 9Y L R 3.10.8.4.]
M Jul

D
Py

3.10.82.4.4 E3
MT > J 35 RR 25%
7 w

n A (N
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along the lengtlof the GVT (assumin ( )
no system reaction).

@ Acceleration Phase

@ stabilization Phase

© Steady State Phase

(21e)

Figure 87 Straight Crossing Path VU
and GVT paths

( )
lGVT
Figure 88 SCP Impact point definitig
8.2.4.5 For the Start from stop scen 3.10.8.245 v AQ Y
the VUT is at standstill with an initi &4 R o0t AQ Y 5 5
longitudinal distance to the GVTsde RIMT | £ 2.9n(_ 18)Y
of 2.9 m (Figure ). Apply brakg t R aw & R & A

10C
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pedal to ensure that VUT is station
until To condition is reached, and th
conduct the GaPedal profile 4
described in ANNEX C: CCCscp St
from Stop. Determination of ol'to

ensure correct impact location (ag
8.2.4.4.) is also described in ANNE
C:. CCCscp Start from Stop. T
junction has no further markings (e
Stop line).

Figure 89 SCP start from stop setu

8.2.4.6 In the CCCscp scenario, A

performance is testl at ever

QR Y'B

B To_ JUY

v

3.10.11TH

PN a oy

To W

/E B

C

3.10.8.2.4.4; 3.10.11'H )Y

f

z-

(A L

3.10.8.2.4.6

<

by

MY AEB °

t @'HYy Née &

R
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combination of VUT and GVT spe
shown in the table below (wh¢
sufficient performance to score poi
is predicted). FCW performance
tested at all t g
40km/h (where sufficient performan
to score points is predicted).

VUT GVT
20 km/h 30 km/h 40 km/h 50 km/h 60 km/h
Start from siop AEB AEB AEB AEB AEB

20 km/h AEB AEB AEB AEB AEB

30 km/n AEB AEB AEB AFB AEB

40 km/h AEBFCW AEBFCW AEBFCW AEBFCW AEBFCW

50 km/n AEBFCW AEBFCW AEBFCW AEBFCW AEBFCW

60 km/h AEBFCW AEBFCW AEBFCW AEBFCW AEBFCW

8.2.4.7 Where a test scenario is avo
by AEB, do not test the sai
combination for FCW performance
points are awarded automatically.

8.2.5 Catto-Car Front Hea®n
(CCFho)
8.2.5.1 VUT and SOV speeds shall
equal for all CCFho scenarios.

8.2.5.2 The CCFhos and CCFhol t
described in this document require
of two different types of lane markin

ug 3 R = P

( ® RW wn YFCW "HX
Mdwa R €0 U

40km/h P ( A RW

wi

( )

3.10.8.2.4.7 AEB U MW
oy ¢ Y/ P 1’

FCW Yu:s n |

3.10.82.5> GO | WR

3.10.8.25.1 v 'HX> GO . wWR

Y& R uz 11" R -

1L

3.10.8252 GO, wR' P

> GO WwWR R

"E R =J1 HU 3m

10z
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conforming to one of the lane markir
as defined in UNECE Regulation 1
to mark a lane with a width of 3.5
3.7m when measured from theside
edge of the lane marking:
- Dashed line with a width betwe
0.10 and 0.25m (0.10 and 0.15m
centerlines)

- Solid line with a width between 0.
and 0.25m

8.25.3 For the CCFhos/CCF
scenarios of the OEM my
demonstrate, by means of a dos
how their system responds in

following scenario. Points will [
awarded based on the informat
provided in the dossier. Euro NC
reserve the right to undertake phys
testing in the CCFhos/CCF}
scenarios to verify the information
the dossierusing the method detail
below.

8.2.5.4 Both the CCFhos and CCH

1) 86 L 10ch vi 9

4mY 6ml

2 ™ v i

S] Y t

15cn],

3.10.8.2.5.3R

nJju Y

ZN v> GO |

R P 4

>» GO . WR

W YTNCAP P

W
R M,_J
X’

mJjun 2y

( 1

CJA) m Ju u Cuwu

1

3.10.8.2.5.4 CO |

WR’™ P
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scenario will be assessed at test s
combinations of 50km/h for VUT al
50km/h for GVT and 70km/h for VU
and 70km/h for GVT respectively.

8.25.5 For the CCFhos/CCF
scenarios, for the VUT assume
straightline path in the middle of tf
lane at a constant speed.

8.2.5.6 For the CCFhos scenario,
GVT will follow the same path as t
VUT, travelling in the opposi
direction at a constant speed equd
that of the VUT.

8.25.7 For the CCFhol scenario,

GVT will follow an initial straightline
path followed by a lane chan
manoeuvre at a constant speed equ
that of the VUT. The scenarios
represented in Figure B CCFhos an
Figure 812 CCFhol path at 70 and

u> GO . wWR R

R 5kmhyn 3

E
R 50km/hY & R 70km/hy 1
5 R 70km/h0 -
PL

3.10.8.255 v> CO .  WR' P

0

u> GO wWR

Y

a R W U <P

M M’ L

<

3.10.8.25.6 v> GO . W

R
Y 3 R &4 R
] y

3.10.8.25.7 v> CO . WR R

Yg 3 Rp 0O

< -

Y & R 1°Nn
- P R Y>CO WR’ P
19Y> CO . WR
R 70km/h 50km/h

2N Z N 3.10.1p
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km/h Details on VUT path is given
ANNEX B: Lane Change P4
Definition.

Figure 811 CCFhol

2ne Changs path @70 km/h HO Lane: Change path @50 Krm/h

et

Figure 812 CCFhol path at 70 and §
km/h

Figure 813 CCFhol curvature values
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70 and 50 km/h
Spord | Spetd [chnge | e | Distonee” | e of e | acclemion
ot (0) | length (1) | () | change

Skt 0k 3 5m—Tcom T[54 T[13s T S0me
8.3 Test Conduct 8.3 Test Conduct 3.10.83 Y Test Condugt 3.10.73 Y Test Conduat
8.3.1 Before every test run, drive |8.3.1 Before every test run, drive 3.10.83.1¢é 1I > Y4 R W (3.10.73.16 1 >Y34d R W
VUT around a circle of maximul VUT around a circle of maximul @ 0 10km/h M = € " |ay 10kmhn < € -
diameter 30m at a speed less { diameter 30m at a speed less { 30mIl P YW CO p | 30mn P YJJW (GO
10km/h for one clockwise lap follow( 10km/h for one clockwise lap follow C Y W O rp ¢ C Y W QO rp ¢
by one anticlockwise lap, and th by one anticlockwise lap, and tf Y Lgq & R 3 Y Lg & R 3
manoeuvre the VUT into position | manoeuvre the VUT into position | 0 A B | "R T"EYK|0A B | R T EYX
the test path. If requested by the O the test path. If requested by the O U & > P 0 O + |0 é > P11 O
a sinple initialisation run may b an initialisation run may be includq¢ (initializatonrun) / & R y | (initializationrun) / &8 R u /]
included before every test run. Br| before every test run. Bring the VUT|  AY R a BAqO | AY R a BAqO |
the VUT to a halt and push the bri a halt and push the brake pedal thrg
pedal through the full extent of tray the full extent of travel and release.
and release.

8.3.2 For vehicles with an automg8.3.2 For vehicles with an automa3.10.83.2" R +t == Y 3.10.732" R t == %
transmission select D. For vehig transmission select D. For vehiq > B DO R tw i > B O R tmw i
with a manual transmissi select th| with a manual transmission set the U -P 1Y K 0 =P 1Y K
highest gear where the RPM will bg highest gear where the RPM will bg 1500rpmfl1 Bl X Y K| 1500rpmrl Bl X Y K
least 1500 at the test speed. If fitte| least 1500 at the test speed. If fittel n R Y a Hx S =a|nR Ya He § =3
speed limiting device or cruise con{ speed limiting device or cruiseconf R M (1 @ ACC)Y R R N <01 & ACC¥ R

10¢€
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may be used to maintain the VI
speed (not ACC), unless the veh
manufacturer shows that there
interferences of #se devices with tf
AEB system in the VUT. Apply on|
minor steering inputs as necessar
maintain the VUT tracking along t
test path.

8.3.3 Perform the first test a minimur]
90s and a maximum of 10 minutes 3
completing the tyre conditioningif
applicable), and subsequent tests |
the same time period. If the tif
between consecutive tests exceed
minutes perform three brake stops fi
72 km/h at approximately 0.3g.
Betweentests, manoeuvre the VUT
a maximum speed of 50km/h and av
riding the brake pedal and ha
acceleration, braking or turning unls
strictly necessary to maintain a g
testing environment.

may be used to maintain the VUT sp
(not ACC), wunless the vehig
manufacturer shows that there
interferences of these dees with the
AEB system in the VUT. Apply on
minor steering inputs as necessar
maintain the VUT tracking along t
test path.

8.3.3 Perform the first test a minimunmn

90s and a maximum of 10 minutes g
completing the tyre conditioning

appicable), and subsequent tests ¢ .

the same time period. If the tif
between consecutive tests exceed
minutes perform three brake stops f
72 km/h at approximately 0.3g.
Between tests, manoeuvre the VU
a maximum speed of 50km/h and a\
riding the brake pedal and ha
acceleration, braking or turning unl
strictly necessary to maintain a g
testing environment.

1,

3.10.83.3
n3 10n

o

72km/h W % d

€8)

P Tl
50km/iY oyf H~
R riding the brake peday

9

A

¢
Cl

)L 90

Yu

PZ~ s

10n
=t

Y/
03gnN

=] 0

nty

Y W

=

A

TNCAP n
i n A& M
A N m)
1o YW =a
0
3.10.73.3 U ¢ @)L 90
n3 10m B P QI Yu
VI B PZ~ L
10wmn
7Z&m/h W % d =t 03gTl
Con L
Pt > YP =] 0
50km/froyf H™ QftY
g RY riding the brake pedsg}
RH YW )




2025AEB 2019 AEB i, TNCAP n ~ ( t7Q) TNCAP 1
8.4 Test Execution 8.4 Test Execution 3.10.84 P 3.10.74 P
8.4.1 Acceleratethe VUT and GVT (i|8.4.1 Accelerate the VUT and GVT|[3.10.84.14 R 7 3 R( [310741& R n 3 R(
applicable) to the respective f applicable) to the respective t n) =>f 3 r =] n) oF 3 ¢ =)
speeds. speeds.
8.4.2Thetest shalktart at Hand is vali(8.4.2 The test shall start & (4s TTC)3.10.84.2 0 To OY  To |[3.10.74.2 O TY 4sTTG OY
when all boundary conditions are 1 and is valid when all boundgd Taes/Trew H/Ld Z7 N HOY+ To Taes/TrewHLI Z° N
between § and Taes and/or Fcw, orl conditions are met betweeno Bnd , T w'HX *  JUY/ I KoY « t wHY ¥ JuY/
any other system intervention: Taes and/or Fcw, or any other systel (X | : I GXI o
intervention:
- Speed of VUT (GPSpeed) Tesl 1) a4 R <Y GPS oy
speed + 1.0 km/h =+1.0 km/h
- Speed of GVT (GPSpeed) Tesi 210 53 R =YGPS =¥
speed + 1.0 km/h =+1.0 km/h
- Lateral deviation frm test path fq B)ada R P )
VUT 0£0.05m 0+0.05m
- Lateral deviation from test path 4 n 35 RP
GVT 0%£]0.10] m 0+0.10m
- Relative distance VUT and G\ 5) & R 7 3 RT
(CCRb) 12m or 40m £ 0.5m Y CCRby 12m or 40m 0.5m
- Yaw velocity of VUT 0 + 1.0 /s 6) & R A P o 0% 1.(
- Yaw velocity of GVT 0 £ [1.0] /s Is
- Steering wheel velocity 0 5.0 /s @D n 3 RA P - 0+
1.0 %s

10¢€



fails to intervene (sufficiently). Th
action can be applied automatic:

2025AEB 2019 AEB i, TNCAP n ~ ( t7Q) TNCAP n
o ( ) B8) & 0+15.0%s
8.4.3 The end of a test is consid€8.4.3 The end of a test is considg3.10.84.3 Wt JUZ MT1 Ch 3.10.74.3 Nt JUZ MM G
when one of the following occurs: | when one of the following occurs: v b v b
- Vyut = Okm/he - Vvt = 0km/h (1) M& R N =) M& R N -
- Vwut < Vevr for CCR -Vwut < Vavt Okm/h+ Okm/h
- Contact between VUT and GVT | - Contact between VUT and GVT | (2) M& R M << | (2 Ma R M =<
- The GVT has left the path of the V1 Mg s RN =( , Mp s RO =
(CCFtap and CCCscp) M | @ a R 7 % R MW
— ®a R 4 3 R M
s e 47 5 R & R N
" (CCFtapy CCCscp
( )
8.44 To ensure a safe tes 310844t ' = CCFtap CCCscf
environment in the CCFtap 4 - I nY
CCCscp scenario, the test labora K_ AEB/FCWN & {: un )9
may include an avoidance action by ! \( QJS P9
robot in case the AEB/FCW syst vy WK Wt § nd
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when:

- The VUT reaches the latest positio
which AEB intervention could |
activated to result in avoidance
significant mitigation (as applicab
and no intervention from the AE
system is detected. OEMs can pro
the latest position described above
this case, the labs may consider u
them as reference to perform

avoidance action.

- Lateral separation between the V|
andGVT reaches O
AEB intervention.

't I s at the tes
select and use one of the @pis abov
to ensure a safe testing environmer|
the OEM feels the avoidance actio
negatively affecting the performance
their vehicle, they should consult W
the test laboratory and Euro NC
secretariat.

(2)

TNCAP n ~ ( Q)
& R B AEB O4Yi
akd ¢ 'H M
B YR KW
B Y K Wt p
g W s
a R 7 35 RO,
AEB 04 M/L_ B HU
0 Om- |
X uvnp Z
MG M W '
1Y R 7 t
W ZR A N Y
TNCAP P LL
A ]
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8.4.5 For manual or automal8.4.3.1 For manual or automai3.10.8.4.51 WM Hv in = 3.10.74.3.11 WM Hv i =
acceleratr control it needs to b accelerator control, it needs to | a Y "4 R = RW a Y "4 R o R
assured that during automatic brakg assured that during automatic brake YF a/l A (override] W Y F an \
accelerator pedal does not result il accelerator pedal does not resultin, RN | 4Xe; = o | (override) RN |
override of the systenihe accelerat{ override of the system. 5km/h ‘OF ay’
pedal needs to be released when MY N1 Wz~ a Y
initial test speed is reduced by 5 kn _ H R al
There shall be no operation other
driving controls during the test, ¢
clutch or brake pedal.
8.4.6 The CCRs and CCCscFCW|8.4.3.2The FCW system tests should3.10.8.4.6v n 0 CCRsu,_CCCscpll [3.10.7432v @ 0 > CO N
system tests should be performed u| performed using a braking rok > CO N nMMY R: MMY R a
a braking robot reacting to the warn| reacting to the warning with a de a (braking robot) 0y | (brakingrobot) 0 L 1.2R
with a delay time of 1.2 seconds as| time of 1.2 seconds as per A.4 L12AnBW YW niew YW Mu 1+ |
A.4 to account for driver reaction tin| account for driver reaction time. y o1 L
8.4.6.1 Braking will be applied th{8.4.3.3 Braking will be applied th3.10.8.4.6.1 T = R: Y R [3.10.7433° | = R+ Y R
results in a maximum brake level @ results in a maximum brake level-df < €1+ -4 m/$3-4.50m/s], = €1t -4m/g3-4.25m/s)
m/si 0.50m/s when applied in ane| m/s’ - 0.25m/s* when applied in ane| R v w WA R aW|R i wW A R aw
threat situation. The particular brg threat situation. The particular bre &0 200ms "HIFF N & &0 200ms HfF N &
profile to be applied (pedal applicati profile to be applied (pedal applicati Y 400mm/gY Wy a2yl Y 400mm/sY Wy a2yl
rate applied in 200ms (max. 400mn rate applied in 200ms (max. 400mn ~ R "9 N R aw "R o N R aw
and pedal force) sHabe specified b| and pedal force) shall be specified < U Q. vl R <Y v| < 0o ¢n R =Y v
the manufacturer. When the br{ the manufacturer. When the bri n 3.10.9M ' E Y iterationstepg # 3.10.8M1 ' E Y iteration stepg
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profile provided by the manufactul
results in a higher brake level t
allowed, the iteration steps as descr|
in ANNEX A will be applied to scal
the brake level te4 m/€7 0.50m/<.

8.4.6.2 When no brake profile
provided, the default brake profile
described in ANNEX A will b

applied.

8.4.7 The ESS is evaluated at the E
NCAP lab with input from the OEM |
ensure proper triggering of the systj
The recommended testing proced
canbe found in the Technical Bullef
TBO037.

8.4.3.4 When no brake profile

profile provided by the manufactu
results in a higher brake level t
allowed, the iteration steps as descr
in ANNEX B will be applied to sca
the brake level te4 m/g - 0.25m/<.

provided, the default brake profile
described in ANNEX A will e
applied.

R

m/s?,

3.10.8.4.6.2 a

=4

W

v n 3.10.91M

3.10.8.4.6.3

3 -4 m/g3 - 4.50

R W

P
N @

Yu
N

A Y

t

Euro NCAPTB037,

10

m/s,

3.10.7434 " &

=4

a w

v n 3.10.8M

3 -4 m/g3 - 4.25

ANNEX A: BRAKE APPLICATION
PROCEDURE
The braking input characterisation t
determines the brake pe;
displacement and force necessar
achieve a vehicle deceleration typi
of that produced by a typical reabrld

ANNEX A BRAKE APPLICATION
PROCEDURE

driver in emergency situations.

The braking input characterisation {
determines the brake pe
displacement and force necessary
achieve a vehicle deceleration typ
of that produced by a typical real wg
driver in emergency situations.
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A.1 Definitions A.1 Definitions 3.10.91 3.10.81
Terake T The point in time where tiTerake - The point in time where t(3.10.9.1.Terakedd R G B €0 [3.10.8.1.Tgrakedd R G B €0
brake pedal displacement exce brake pedal displacement excesmmlls L 5mmTia L
smm. Smm.
T-emis2T The point in time is defined |T-ems:- The point in time is defined [3.10.9.1.Tgwseb A ~ AL , F[3.108.1.0emeb A ~ AEL , F
the first data point where filterg the first data point where filterg < Chp o0-6m¢< = CHp 9U-6m¢
zeroed and corrected longitudi| zeroed and corrected longitudi|lls L MM !
acceleration data is less th&m/<. acceleration data is less th&m/<.
T -2mis3 T-amisz- Similar to Temysz T-2mis3 T-amisz- Similar to Tem/sz 3.10.9.1.3Tomis3 Tamisth 0. T-emisa3.10.8.1.3Tomysz T-amis® Q. T-emis?

TR TR

A.2 Measurements A.2 Measurements 3.10.92 3.10.82
Measurementand filters to be appli¢ Measurements and filters to be app u ACA V #n 3.10.94 4 ACA V @n 3.10.84
as described in Chapter 4 of { as described in Chapter 4 of {P | P
protocol. protocol.
A.3 Brake Characterization|A.3 Brake Characterization3.10.93 R R t 3.10.83 R n t
Procedure Procedure V 1 3.10.81.21 3.10.81.3 P V n 3.10.71.2y 3.10.71.3 P
First perform the brake and ty First perform the brake and ty R ' tL R 9 R R ' t] R 9 A
conditioning tests as described in 8| conditioning tests as describeddr..2 0 RN L 10wm 0 RN L 10m
and 8.1.3. The brake ingand 8.1.3. The brake inpy B P B P
charactesation tests shall I characterisation tests shall

undertaken within 10 minutes af
conditioning the brakes and tyres.

undertaken within 10 minutes af
conditioning the brakes and tyres.
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A.3.1 Brake DisplacemeA.3.1 Brake Displacemg3.10.93.1 R8 1 3.10.83.1 R® N
Characterisation Tests Characterisation Tests

fPush the brake pedal through the| fPush the brake pedal through the| (1) R BAgq ™OY R (1) R BAg OY R
extent of travel and release. extent of travel and release. a° B4AB | a° B41AB |
TAcceleratethe VUT to a speed | fAccelerate the VUTto a speed i (2) & R F 3 8skm/h=|(2) & R F 3 85km/h =
excess of 85km/h. Vehicles with | excess of 85km/h. Vehicles with R H > | W R H»> | B
automatic transmission will be drivy automatic transmission will be driv| R Y <t R Y <t
in D. For vehicles with a many in D. For vehicles with a mant 85km/h 1 Y St 85km/h + Y 3ot
transmission select the highest ¢ transmission select the highest ¢ 1500pm, 1500 pm|,
where the RPM will be at least 150( where the RPM will be at least 150(
the 85km/h. the 85km/h.

fReleasahe accelerator and allow { fRelease the accelerator and allow (3)  "Of a R P, <=|(@B) Of a R P, =

vehicle to coast. At a speed of 8l
1.0km/h initiate a ramp braking inf
with a pedal application rate
20£5mm/s and apply the brake unf
longitudinal acceleration offm/< is
achieved. For manual transmiss
vehicles, press the clutch as sool
the RPM drops below 1500. The 1
ends when a longitudinal acceleral
of -7m/< is achieved.

fMeasure the pedal displacement
applied force normal to the directi
of travel of theinitial stroke of thg

vehicleto coast. At a speed of 8(
1.0km/h initiate a ramp braking ing
with a pedal application rate
20£5mm/s and apply the brake unf
longitudinal acceleration of7fm/< is
achieved. For manual transmiss
vehicles, press the clutch as sool
the RPMdrops below 1500. The t¢
ends when a longitudinal acceleral
of -7m/< is achieved.
f{Measure the pedal displacement
applied force normal to the directi
of travel of the initial stroke of tk

(4)

t 80+ 1.0km/h YW 20+5mm/

A a <Y pedal applicatio
ratey W R Y ramp brakin
inpuyY = | Y ' B B-
TmEA | F <. Qtw
R Y M3 090
1500pm: YUYW t |
CF - B-Tmish Y
bl
cn t R a1Y
ap AB a2YH K
QE X > MQR |

(4)

t 80+ 1.0km/h YW 20+5mm/

A a <Y pedal applicatio
ratey W R Y ramp brakin
inpuyY = || Y ' B B-
TmEA | F <] Qtmw
R Y 1390
1500pm: YUYW t |
L F e B-Tmis$h Y
bl
cn t R a1Y
ap AB a2YH X
QE X > MQR |
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brake pedal, or as close as possib| brake pedal, or as close as possib
normalas can be repeatedly achiey normal as candrepeatedly achieve
A.3.1.1 Perform three consecutive |A.3.1.1 Perform three consecutive t3.10.93.1.1 3.10.83.1.1 Pt Y
runs. A minimum time of 90 secor| runs. A minimum time of 90 secon £t 90mY L t 90nY t 10mn |
and a maximum time of 10 minu| and a maximum time of 10 minu| ~ 72km/hWw X 10u Y/ 72km/hW X

shall be allowed between consecu
tests. If the maximum time of
minutes is exceeded, perform th
brake stops from 72 km/h &
approximately 0.3g.

flUsing second order curve fit and
leastsquaresmethod between Js;
T.emis3 calculate the pedal travel va
corresponding to a longitudir
acceleration of4 m/s2 (=D4, unit i
m). Use data of at least threalid tes]
runs for the curve fitting.

This brake pedal displacement
referred to as D4 in theextchapters

flUsing second order curve fit and
leastsquaresmethod between Fs;
T.emis3 calculate the pedal force va
corresponding to a longitinal

acceleration of4 m/s? (=F4, unit i

shall be allowed between consecu

| tests. If the maximum time of

minutes is exceeded, perform th
brake stops from 72km/h a
approximately 0.3g.

flUsing second order curve fit and
least squares method betweepnE;
T.emis3 Ccalculate the pedal travel va
corresponding to a longitudin
acceleration of4 m/s2 (=D4, unit i
m). Use data of at least three validt
runs for the curve fitting.

fThis brake pedal displacement
referred to as D4 in the next chapté

flUsing second order curve fit and
least squares method betweepnk;
T.smis3 Calculate the pedal force va
corresponding to a longitudin

acceleration of4 m/s2 (=F4, unit i

(1) O TomsY Temsdl Y2 73

. 'Y second order curve
Ho COA Y least square
-4m/s¥ =D4Y

D
Tl

method

B+ mylN R
TLvia3wotnxi _
Y curve fittingy],

D

(2)

(3) 0 T-2m/szv Toemsd 1 Yon }

., 'Y second order curve#
Ho COA Y least square
-Am/s¥ =F4Y

1l

)
ml

methodr
Bt Nyl R

-t 03g MNGCH

M

q -t 03gnCcn P 31

(1) O TomsY Temsdl Y2 0 3

D] ., 'Y second order curve
L  Hok COA Y least square
methodf -4m/s¥ =D4Y

Bt mylM R a P
TLva3wtnxi _
D] . Y curve fittingy],
21 R a® 0AL M
t D4
(3) U TomsY TemslT Y2 1)
D] ., 'Y second order curve
L  Hok COA Y least square
method -4m/s¥ =F4Y
Bt NyMN R a2 1)
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N). Use data of at least three valid
runs for the curve fitting.

1This brake pedal force is referred tc
F4 in the next chapters.

A.3.2 Brake Force Confirmation a
Iteration Procedure

fAccelerate the VUT to a speed
80+1km/h. Vehicles with an
automatic transmission will be driv,
in D. For vehicles with a many
transmission select the highest ¢
where the RPM will be at least 150(
the 80km/h.
TApply the brake force profile |
speeified in B.4, triggering the inpu
manually rather than in response to
FCW. the  me|
acceleration achieved during
window from Tsrake +1S Terake +3S!
If a mean acceleration outside
range of-4-0.5m/s? results, apply th
following mettod to ratio the ped
force applied.

Determine

N). Use data of at least three valid
runs for the curve fitting.

1This brake pedal force is referred t¢
F4 in the next chapters.

A.3.2 Brake Feoce Confirmation an
Iteration Procedure

fAccelerate the VUT to a speed
80+1km/h.  Vehicles  with
automatic transmission will be driv,
in D. For vehicles with a mant
transmission select the highest ¢
where the RPM will be at least 150(
the 80kn/h.

TApply the brake force profile
specified in B.4, triggering the ing
manually rather than in response tg
FCW. Determine  the me
acceleration achieved during
window from Terake +1S Tsrake +3S
If a mean acceleration outside
range of-4-0.25m/S results, apply th
following method to ratio the pec
force applied.

A

q

I, TNCAP n =~ ( t'Q
via3wotXi o)
Y curve fittingy|,

4 1 R a20 AL M
L F4

310932 R a?@ L~ f

(1) & R F 3 80+1km/hA
=l = R H> J
o R Y
-+ 80km/hi Y St
150Qpm),

(2) V 31094 pn Y Wi
> N~ L.
Terake +1S3 Terake +3S 3
nxdf <. Q p
-4 m/g3-450m/Y 2 W
T G R 2}

TNCAP
via3wotnXxi D
Y curve fittingy|,

4 1 R a2u0vAL M
t F4

3.10832 R a?@ - '

(1) & R F 3 80+lkm/hA
=l = R H> J
o R Y
-t 80km/hn Y St
150Qpm,

(2) V 31084 pn Y Wi
> N~ L.
Terake +183 Terake +3S 3
NxdF <] . Q p
-4 mi$3-425miSY 2 AW
T GO, R 2]
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F4new = F4original * (-4/mean F4new = F4original * {4/mear FA=+ FA¥ -4fkd F oy FA =4 F4*Y -4xdF
acceleration), i.e. if F4original resy acceleration), i.e. if F4original resu Wb "1 F4 Q M =¥Y Wb "4 F4
in a mean acceleration obm/<€,| in a mean acceleration obm/<, dfF <t -5m/igY/ F4 =1 QM¥dFf <t -5m/gY/
F4new = F4original *4 /-5 F4new = F4original *4 /-5 F4 *-4/-5 F4=4 F4*-4/-5

fRepeat the brake force profile w Repeat the brake force profile w (3) v n R F4 Re2 W[ (3) vn R FA Re W
this newly calculatedF4, determin| this newly calculated F4, determ RYu B B3 F RYu B B3 F
the meanacceleration achieved a the mean acceleration achieved -, KV EY 1E Y L KV EY 1E Y
repeat the method as necessary ul repeat the method as necessary u 3 p -4m/$3 -4.50m/S 3 p -4m/$3 -4.25m/<
mean acceleration within the rangg mean acceleration within the range BMNXdF <] BMNxdfF <]

-4-0.5m/<’ is achieved. -4-0.25m/$ is achieved.

A.3.2.1 Three valid pedal forc{A.3.2.1 Three valid pedal for¢3.10.9.3.2.1 PTIXI R 2(310.8.3.21 PTIUXI R 2
characteristic  tests (with  t| characteristic  tests (with t Yf <Y B wn b Y <H 3 wn b
acceleration level being in the rangq acceleration levabeing in the range t 90nY t 10wm t 90nY t 10wm
specified) are required. A minimy specified) are required. A minimy | ~ 10u Y/ 72&m/h |~ 0mn Y/ 72km/h
time of 90 seconds and a maxim time of 90 seconds and a maxim W X d -t 03gMNGCH,M P 3 Wxd -t 03gMNGC,M P 3
time of 10 minutes shall be allow time of 10 minutes shall be allow L I L
between consecutive tests. If | between consecutive tests. If
maximum time of 10 minutesiss maximum time of 10 minutes
exceeded, perform three brake s| exceeded, perform three brake si
from 72 km/h at approximately 0.3g| from 72 km/h at approximately.3g.
fbefore restarting the brake pedal fq fbefore restarting the brake pedal fq (1) ~ ~ P R 2 M> Y @) °° p R 2 M> Y
characterisation tests. This brak characterisation tests. This br ! R a2 <0AL M I R a2 <0AL M
pedal force is referred as F4 inthe i pedal force is referred as F4 in the 1 t F4 t F4
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chapters. chapters.

A.4 Brake Application Profile A.4 Brake Application Profile 3.10.94 R n & Y Brakg3.10.84 R n r Y Brake

Application Profiler Application Profiley

fDetect Fcw during the experiment | fDetect Fcwduring the experiment | (1) 0 MV 1 Trew, 1) o MV 1 Tecw,
reaktime. reaktime.

fReleasagheaccelerator at@ew + 1 s.| fRelease the accelerator at+ 1s| (2) Trewtls: YO F a (2) Trewtlst YO F al
TPerform displacement control for { fPerform displacement control for { (3) P R ans ar Y 3) P R aNns ar Y
brake pedalstartingat Trew + 1.2 § brake pedal, starting at=dw + 1.2 s Teew+1.2s OY - (gradieny Teew+1.2s OY < (gradieny
with a gradient of the lesser of 5 x| with a gradient of the lesser of 5 x t 5x D4H 400mm/¥ Vv £ 0 t 5x D4'H 400mm/¥ Vv £ 0
or 400mm/s (meaning the gradien| or 400mm/s (meaning the gradien 200mse 3 aB D4"H 200mse 3 a® D4'H
reach pedal position D4itiin 200ms| reach pedal position D4 within 200r M <YTp Yt 400mm/sY M <YT oYt 400mm/sY
but capped to a maximum applicat but capped to a maximum applicat a o7 ] a o7 |
rate of 400mm/s). rate of 400mm/s).

fMonitor  brake  force  durin fMonitor brake force  durin (4) B a R2 =Y|(4) B a R2 =Y
displacement control and usecond displacement control and use secq VA7 Y A'Y secondordet (VAR R A'Y seconeordel
order filtering with a cubff frequency order filtering with a cutoff frequen fiteringy Y A 20 3 fiteringyY A 20 3
between 20 and 100 Hz (online)] between 20 and 100 Hz (online) 100H4, 100H4,
appropriate. appropriate.

fSwitch to force control, maintainii fSwitch to force control, maintainif (5) 0 T. = >3 1T1+|(B) 0t 05 1+t
the force level, with a desired valug the force level, with a desired valug F4Tle aoy =2 [k F4 12 aoy =2 Tk

11€



2025AEB 2019 AEB 1. TNCAP n ~ ( t7'Q) TNCAP 1

F4 when F4 when X o X b

i. the value D4 as defined in B.3| i. the value D4as defined in B.3 (A) N1 3.10.83Mu& I (A) N1 3.10.83Mwur I

exceeded for the first time, exceeded for the first time, D48 1 D48 1

ii. the force F4 as defined in B.3| ii. the force F4 as defined in B.3

exceeded for the first tim exceeded for the first tim B) N1 3.10.83Mwur I (B) N1 3.10.83Mur

whichever is reached first. whichever is reached first. FA2 WwWJ] >IN Jut FA2 WwWJ] >N Jut

L L

{The pont in time where positig fThe point in time where positi{ (6) £ a D> a2 anj() a D> a2 al
control is switched tdorce control is control is switched to force control 1 t Tswiteh | 1 t Tswiteh |

noted as Juitch. noted as Jwitch.
fIMaintain the force within boundari fMaintain the érce within boundarig (7) O a2 NLY WHO|(@?) O a2 NLY WO
of F4 + 25% F4. A stable force ley of F4 £ 25% F4. A stable force le 200ms M+ B N a 200ms I B N a
should be achieved within a period should be achieved within a periog 2 L2 1 =" F4 2 L 2 1 =" F4
200ms maximum after the start| 200ms maximum after the start +25% F4MNY 1B Y = +25% F4NY18BY | =
force control. Additionatlisturbance force control. Additional disturbanc R t N W »~ 3 + R t N W =~ ) +
of the force over + 25% F4 due| of the force over £+ 25% F4 due 25% F¥ oy= 1 Hou 200ms 25% F¥ oy= 1 HUu 200ms
further AEB interventions a| further AEB interventions a S AT | S DT |

allowed, as long as they have allowed, as long as ¢y have

duration of less than 200ms. duration of less than 200ms.
{The average value of the fo| fThe average value of the fol (8) Trcw+1.4s3 bnM xd|(8) Trew+1.4s3 bn xd
between Fcw + 1.4s and the end| between Fcw + 1.4s and the end 2 F4 +10N B L 2 F4 £10N B |

the test should be in the range of H
10 N.

the test should be in the range of H
10 N.
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ANNEX B: Lane Change Path
Definition
70km/h Lane Change Ceordinates

Distance Time Curvature
{m) (s) X-Position (m) | Y-Position (m) | (1/m)

1] [4] 0 1] 0
1| 0051 1 0,002 0,004
2| 0103 2 0,008 0,004
3| 0154 3 0,018 0,004
4| 0206 4 0,032 0,004
5| 0257 5 0,05 0,004
6| 0309 5,999 0,072 0,004
7 0,35 5,999 0,098 0,004
8| 0411 7,999 0,128 0,004
9| 0463 8,998 0,162 0,004
10| 0514 9,997 0,2 0,004
11| 0566 10,096 0,242 0,004
12 | 0617 11,995 0,288 0,004
13 | 0669 12,994 0,338 0,004
14 0,72 13,993 0,392 0,004
15| 0771 14,991 0,45 0,004
16 | 0823 15,989 0,512 0,004
17 | 0874 16,987 0,578 0,004
18 | 0926 17,984 0,648 0,004
19 | 0977 18,982 0,722 0,004
20| 1009 19,979 0,8 0,004
21 1,08 20,975 0,881 0,004
22| 1131 21,972 0,967 0,004
23 1,183 22,968 1,057 0,004
24| 1234 23,963 1,151 0,004
25| 1,288 24,958 1,249 0,001
26 1337 25,953 1,348 0
27| 1389 26,949 1,447 0
28 1,44 27,944 1,546 0
29 1491 28,939 1,645 0
30| 1543 29,934 1,743 0
31| 1594 B0,929 1,842 0
32 1,646 31,924 1,941 0
33| 1897 32,919 2,04 0
34 1743 .2,914 2,139 0

3.10.10

R

Q\-

70km/h

R
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35 18 34,000 2,238 -0,001
36| 1851 35,004 2,336 0,004
37 | 1903 36,9 2,43 -0,004
38| 1954 37,896 2,521 -0,004
30| 2,006 38,392 2,607 -0,004
a0 | 2,057 39,889 2,69 0,004
41| 2108 40,386 2,768 -0,004
42| 216 41,383 2,843 -0,004
43| 2211 42,88 2,013 -0,004
a3 | 2263 43,878 2,98 0,004
a5 | 2314 44,576 3,042 -0,004
45 | 2,366 45,875 3,101 -0,004
a7 | 2417 46,873 3,155 -0,004
ag | 2489 47,872 3,206 0,004
49| 252 48,571 3,252 -0,004
50| 2571 49,87 3,205 -0,004
51| 2623 50,869 3,333 -0,004
52| 2674 51,868 3,368 -0,004
53| 2726 52,868 3,398 -0,004
54| 2777 53,868 3,425 -0,004
55| 2829 54,867 3,447 -0,004
56| 288 55,867 5,466 -0,004
57| 2931 56,867 3,48 -0,004
58 | 2,983 57,867 3,491 -0,004
50| 3034 58,867 3,497 -0,004
60 | 3,086 59,867 35 0

50km/h Lane Change Ceordinates

50km/h

R
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1.  TNCAP
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n

(19

TNCAP

~

n

Distance Time Curvature
{m) (s) X-Position (m) Y-Position (m) (1/m)
0 L] 0 o 0
1 0072 1 0,004 0,008
2 0144 2 0,015 0,008
3 0216 3 0,035 0,008
4 0288 3,999 0,062 0,008
5 0,36 4,999 0,096 0,008
65 0432 5,998 0,138 0,008
7 0504 5,997 0,188 0,008
8 0576 7,995 0,246 0,008
9 0,548 8,993 0,311 0,008
10 0,72 9,99 0,384 0,008
11 0792 10,987 0,465 0,008
12 0,864 11,983 0,553 0,008
13 0936 12,978 0,649 0,008
14 1,008 13,973 0,753 0,008
15 1,08 14,967 0,864 0,008
16 1,152 15,96 0,983 0,006
17 1,224 16,952 1,109 0,001
18 1,29 17,344 1,235 0
19 1,388 18,936 1,361 0
20 1,44 19,928 1,487 0
21 1512 20,92 1,613 0
22 1584 21,912 1,739 0
23 1,6% 22,904 1,865 0
24 1728 23,896 1,991 0
25 18 24,888 2,117 0
% 1872 25,88 2,243 0
27 1,944 26,872 2,369 [+]
28 2,016 27,864 2,495 -0,006
29 2,088 28,857 2,615 -0,008
30 2,16 29,85 2,728 -0,008
31 2232 30,845 2,833 0,008
32 2,30 31,84 2,93 0,008
33 2,376 32,836 3,02 0,008
34 2448 33,833 3,102 0,008
s 2,52 34,83 3,176 0,008
36 2,592 35,828 3,243 0,008
37 2,664 36,826 3,302 0,008
8 2,736 37,825 3,353 0,008
39 2,808 38,824 3,397 0,008
40 2,88 39,823 3433 0,008
41 2,952 40,823 3,451 0,008
42 3,024 41,822 3,482 0,008
43 3,09 42,822 3,495 0,008
44 3,168 43,822 35 0

ANNEX C: CCCscp Start from Stop
The gas pedal characterization

3.10.11°
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2025AEB 2019AEB Y. TNCAP n ( Q) TNCAP n
determines the gas pedal displacer] P - MY R EFf
and gas pedal application veloci "H MA aB u 1t =YK
necessary to achieve a typical veh 1] a n i Y
drive-away acceleration in juncti unYd R usg 5 RN Ex
situations. In addition, th K" LM <9 L

corresponding synchronization tim
between VUT and GVT is determin
with the obtained speed profile.

C.1 Definitions
Tsar, Time when VUT filtered Tstar
acceleration reaches [O. ¢
m/s(in CCCscp start from sto
scenario)

Teng, time where VUT has Tend
travelled 2.9m. from the sta
position(in CCCscp start fror
stop scenario)

Tavg, average time value ¢ Tav
Tena from all the executec g4
trials(in CCCscp start from sta
scenario)
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I, TNCAP n =~ ( t'Q

TNCAP

7

C.2 Measurements
Measurements and filters to be app
as described in section 4 of t
protocol.

C.3 GasPedal characterization
procedure
Via an iterative approach the gas p¢
position has to be examined to achi
thefollowing:
- The longitudinal acceleration shall
exceed 1 m/s? before slar + 0.5
seconds.
- The longitudinal acceleration shall
exceed 1.75 m/s2at any point and
exceed 1m/s? from diart + 1.25 unti

TEnd-

Execute the start action as trial (with
the GVT) at least three timesgnl of
all runs should be inside of an Inter
of [0.1 s]. The results from the trials
used to determine the gas pe
position and kg which constitute th

parameters for the test.

Ll

310112

'ACJA V n 3.10.4

Pl

3.10.1131 a 1 '

G 1] aB  YWw

3:

(1)° Tsant+ 050> Y  F o

N

1m/si

(2)° nd s Y F  en

1.75m/8Y oy  Tstat+ 1.25

a0

3 TEndY J F @U

P31

1m/g)

3ll W (NHz g

5 R)Y'Hx M Tena £ O

n31n

BY QKn L

aB 1 Tawl
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TNCAP
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Thereby, v is used to trigger the st
action of the VUT to ensure corr
synchronization to the GVT. With t
known time that the VUT needs
reach the impact location, it can
triggered by the approhing GVT an(
its known time to reach the imp
point location.

Acceleration over time

B P BB — BT

In the event that the above method ¢
not satisfy the test requirements, or
the intended vehicle to be tested

vehicle with base safety pack) is 0
offered with a manual trangssion an
has CCCscp Staftom-Stop
capabilities, the OEM shall conti
Euro NCAP to discuss an alternat

approach.
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—
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n o a
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AQ
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2 DEFINITIONS

Figure 21 Front end profile and GVT

3.10.1.2
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3.2.1
VUT speed| GVT speed Xwur, desired| XovT
30 km/h 29.17 m
10 km/h 45 km/h -9.57m | 43.75m
60 km/h 58.33 m
30 km/h 29.17 m
15 km/h 45km/h | -14.53 m | 43.75m
60 km/h 58.33 m
30 km/h 29.17 m
20 km/h 45km/h | -19.47m|43.75m
60 km/h 58.33 m
3.10.3.2.1
a R =N 8 R < |Xwr | Xovur
30km/h 29.17 m
10 km/h 45 km/h -9.57m | 43.75m
60 km/h 58.33 m
30 km/h 29.17 m
15 km/h 45 km/h -14.53 m| 43.75m
60 km/h 58.33 m
30 km/h 29.17 m
20 km/h 45 km/h -19.47 m| 43.75m
60 km/h 58.33 m




3.10.22.1

Xdistance

Figure2: Lateral path error
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Vv AEL i\ B>
3.5.1
50 mm -“ >‘_ 50 mm
Vehicle width
3.10.3.5.1
5R Tl y
7.1.4.1
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Figure #1: Layout of junction and the connecting lanes
3.10.7.1.4.1

7.3.1
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Position @ TTC 3.5s
\— . " """""""
¢ g GVT
,,,,,, ‘_}
~ 500m !
S —
500m x
' |
‘ 1
Posit»inn @ TT(‘S.Sﬁ f= ol
Figure #3: Free space requiremeiit€CC Farside Test
3.10.73.1
AL E @ TTC3.5s
\, """""""
g GVT
. } AAAAA
| 5.00m )
@ ! |
) s 1
500 m n
' |
\
20.00 m
ALE @TTC3.5s r =
8b'E ST " E- PF - (farside
8.2.2.1 8.2.3
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Y L
Figure 8‘-1 CCRs scenario CCRs
'J‘“f s mmwe_d AERB only FCW only AEB + FCW combined
AEB FCW AEB only | FCW only
A\EB CCRs 10-50 k'l 53-20 k'l 10-80 kav'h 55-20 k'l AEB FCW
) o =30 to (% =530% to 0% -3F o 30F =50%s to 0% AEB Citv 10-50 ke/h 10-50 km/h
3108291 ity -50%-50% - -50%-50% -
2.0, L. AEB Inter-Urban i 30-80 knvh | 30-80 kmv/h | 30-80 knvh
AEB + FCW N -50%-50% | -50%-50% | -50%-50%
X AEB
AEB FCW FCW 3.10.7.2.3
= R tN>R 10-50 55-80 10-80 55-80 >R A (CCRs)
/'\_ km/h km/h km/h km/h AEB + FCW X X
-50%to | -50%to | -50%to | -50% to AEB FCw AEB FCW
50% 50% 50% 50% 1050 1050
= R t [l km/h km/h
N -50% - -50% -
50% 50%
30-80 30-80 30-80
= R t ¢ km/h km/h km/h
N - -50% -50% -50%
50% 50% 50%
8.2.2.2 8.2.3
AEB + FCW combined & AEB Only CCRm
AEB AEB + FCW combined
— AEB only | FCW only
AEB CCRm 30-80 kv AEB FCW
ol AEB Inter-Urban 30-80 kmv/h | 50-80 knmvh | 30-80 knvh | 50-80 kmvh
-50%-50% | -50%-50% | -50%-50% | -50%-50%
3.10.82.2.2 3.10.7.2.3
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AEB + FCW 4L X AEB > R (CCRmM)
AEB AEB + FCW X X
= R tM>R 30-80 km/h AEB FCW AEB ECW
-50%-50% = R tlH 30-80 50-80 30-80 50-80
N km/h km/h km/h km/h
-50% -50% -50% -50%
50% 50% 50% 50%
8.2.2.3 8.2.3
AEB+FCW combined & AEB only CCRD
-2 m/'s’ -6 m/'s’ AEB+FCW combined, AEB only & FCW
AEB CCRb 12m 50 kuv'h 50 knw/h - only :
40m 50 km/h 50 km/h 2 m/s 6 m/s”
3.10.82.2.3 AEB Inter-Urban 12m 50 km/h 50 km/h
AEB+ECW 40m 50 kmv'h 50 km'h
X AEB 3.10.7.2.4
-2m/g | -6 m/g >R R (CCRDb)
= R 'N>R R 12m | 50 km/h| 50 km/h AEB+FCW |
40m | 50 km/h| 50 km/h X AEBy X FCW
2m/s 6 m/s
= R ' 0w N_|12m| s0km/h | 50km/h
40m | 50 km/h 50 km/h
8.2.3.2

13¢




i\ B>

Figure 84: CCFtap scenario VUT and GVT paths

3.10.82.3.2
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Figure 85: CCFtap scenario paths and impact definition
3.10.82.3.3
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i
Start radius =
R
Part 1
! Ange
‘}
——
Start radius = End racivs | !
2 K/
‘.
Start radius « End radius - |
K1 2 |
\ ) Fart 2
’_-." Angle =
) - e p—
| ’
S " Part1
Angle = u
Part 1 (clothoid) Part 2 (constant radius) Part 3 (clothoid)
Test speed RErtRadiusR1 | End FadiusR2  Anglea | SartRadusA2  End RadwsR2  Angle s | StartAacus 2 tnd RadiusR1 - Angle
[} [m] [deg] (m] im] [deg] [m] m] [dez]

10 km/h 1500 9.00 2062 9.00 .00 18.76 3.00 1500 2062
15 km/h 1500 1175 2093 s 175 4814 1175 1500 2093
20 km/h 1500 1475 2175 14.7% 14.7% 1602 10.0% 1500 n

3.10.82.3.5

Figure 86: CCFtap scenario patdsfinition
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y

|’ ﬁ)fi:(l
v
M Fa=482¥ER2
H# $42=R1 ’ &R ¥E=R2
T 2 »
——e-wy
A E=a
n (Ew
cow () 3 v (ECGs3 tom ()
)
O b | . O b | . O b | .
- - Pe | Q7| Q= |P = - — | P =
= |3 3 7 3 (3 H 3 |3 -
R_lR_Z[OE]R_ZR_Z[OE]R_ZR_l[(;]
[m] | [m m m m] | [m]
10
kﬁh 1500| 9.00 | 20.62| 9.00 | 9.00 | 48.76| 9.00 | 1500| 20.62
15
km/h 15001 11.75| 20.93| 11.75| 11.75| 48.14| 11.75| 1500| 20.93
20 15001 14.75| 21.79| 14.75| 14.75| 46.42| 14.75| 1500| 21.79
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(1) Acceleration Phase

€ Stabilization Phase

©) Steady State Phase

Figure 87 Straight Crossing Path VUT and GVT paths
3.10.82.4.4
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PRI

< z <

16db” P §f -a R 7 3 RpP

lGVT

Figure 88 SCP Impacpoint definition
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lGVT

3.10.8.2.4.5

Figure 89 SCP start from stop setup
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<

18b’ P ¢ - AQ 05
8.2.4.6
VUT GVT
20km/h | 30km/h | 40km/h | 50 km/h | 60 km/h
Start AEB AEB AEB AEB AEB
from
stop
20 AEB AEB AEB AEB AEB
km/h
30 AEB AEB AEB AEB AEB
km/h
40 | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW
km/h
50 | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW
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>

km/h
60 | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW
km/h

3.10.8.2.4.6

& R 7 53 R

20 km/h | 30km/h | 40km/h | 50 km/h | 60 km/h

AQ AEB AEB AEB AEB AEB
20 AEB AEB AEB AEB AEB
km/h
30 AEB AEB AEB AEB AEB
km/h
40 | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW
km/h
50 | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW
km/h
60 | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW | AEB/FCW
km/h

8.2.5.7
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Figure 810 CCFhos

3.10.8.2.5.7
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W-Positlan [mij

HO Lane Changs path @70 KEm/h

20> GO , WR R

HE Lane Change path @50 Kb

¥ Pesition Jm] ¥-Pesitinn [m)

Figure 812 CCFhol path at 70 and 50 km/h
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1

XA & (m)

Y3k B 3H 05 B 3 BR  12 @ T70km/h

4% & 39 15 15 3R 18 1€ @S50knvh

|

XAir B(m)

__-—// ™
Y4 §(m) Y4 & (m)
21cb> GO . WR -70km/hy 50km/h ~
atur (i C ure [S0kmihl
W) O O JOO D WY O U o
1 . | A
| I | 1|
| = |
{ | [
.Ls-d....nnl m 4 l“\- -------- T .
3 1 w . | II
| I| |
| | (
RS (S L V. -

Fiqure 813 CCFhol curvature values at 70 and 50 km/h
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EL

dif 2Tk T Am iy A= S0k Lm

22db> GO | WR R -70km/hy 50km/®

GVT |VUT |Lane Lane Following | TTC at | Max Lateral
Speed| Speed| change | change | Distance | end of | acceleration

offset |length | (F) lane
(O) L) change

50 50 356m |44 m [13.9] m [1.5] s | 1.50 m/s?
km/h | km/h

70 70 35m |60m [19.4]m |[1.5]s | 1.50 m/s?
km/h | km/h

71 3% |a R 7 3% R R €
R R R Z~ - b M
= < = |R (F) 1 F
©) (L) =
50 50 35m |44 m |[13.9]m [1.5]s 1.50
km/h km/h m/s?
70 70 35m |60m |[[19.4]m [1.5] s 1.50

14¢




v AEL \ B>
km/h km/h m/s?
8.4.2
Remark VUT GVT
Speed [km/h] Constant state +1.0 | ] 1.0
Deceleration state 1.05
CCR, CCCscp, CCFhos,
CCFhol0 0£005
Lateral deviation [m] | CCFtap(initial straightine o=
0+0.05| 0.10
ath
CCFtap(turn) 0+£0.10
Relative distance VUT | CCRb only 12m or 40m +
and GVT 0.5m
Yaw velocity CCFtap (until Fiee) 0+1.0
Is
Steering wheel velocity CCFtap (until Fiee) 0+15.0
Is
3.10.84.2
& R | 3
- _ _R
 km/h rQ +1.0 d01.0
Q 6 0.5
CCR, CCCscp, CCFhoy 0+
[m] 0+0.10
CCFhol0 0.05

147




v AEL \ B>
CCFtap®m O ") | o
0.05
CCFtap( ) 0+
0.10
a R 7 35 R X CCRb
12ZH40+ 0.5
T [m]
P o CCFtap{_ B Tstee)[/s] | 0+ 1.0
69) CCFtap(_ 3 Tstee)[/s] 0+
15.0
8.4.3
CCRs/m/b| CCFtap| CCCscp| CCFhos/hol
Vyut = Okm/h \ v* v \A
Vwr < Vevr for CCR vV
Contact between VUT an \A \A \A Vv
GVT
The GVThas left the path V V
of the VUT

* The VUT must not enter the path of the GVT to achieve the pass.

3.10.84.3
CCRs/m/b| CCFtap| CCCscp| CCFhos/hol
Vvur = Okm/h \A v* v v
Vwut <Vevr (U CCR) \A
a R 71 35 R v \' \' v
%
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ANNEX B
Distance Time X-Position Y-Position Curvature

(m) (s) (m) (m) 1/m
0 0 0 0 0
1 0.051 1 0.002 0.004
2 0.103 2 0.008 0.004
3 0.154 3 0.018 0.004
4 0.206 4 0.032 0.004
5 0.257 5 0.05 0.004
6 0.309 5.999 0.072 0.004
/ 0.36 6.999 0.098 0.004
8 0.411 7.999 0.128 0.004
9 0.463 8.998 0.162 0.004
10 0.514 9.997 0.2 0.004
11 0.566 10.996 0.242 0.004
12 0.617 11.995 0.288 0.004
13 0.669 12.994 0.338 0.004
14 0.72 13.993 0.392 0.004
15 0.771 14.991 0.45 0.004
16 0.823 15.989 0.512 0.004

14¢




Y AL i A
17 0.874 16.987 0.578 0.004
18 0.926 17.984 0.648 0.004
19 0.977 18.982 0.722 0.004
20 1.029 19.979 0.8 0.004
24 1.234 23.963 1.151 0.004
26 1.337 25.953 1.348 0
27 1.389 26.949 1.447 0
28 144 27.944 1.546 0
29 1.491 28.939 1.645 0
30 1.543 29.934 1.743 0
31 1.594 30.929 1.842 0
32 1.646 31.924 1.941 0
33 1.697 32.919 2.04 0
A 1.749 33.914 2.139 0
40 2.057 39.889 2.69 -0.004
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41 2.109 40.886 2.768 -0.004
42 2.16 41.883 2.843 -0.004
43 2.211 42.88 2.913 -0.004
44 2.263 43.878 2.98 -0.004
45 2.314 44.876 3.042 -0.004
46 2.366 45.875 3.101 -0.004
47 2417 46.873 3.155 -0.004
48 2.469 47.872 3.206 -0.004
49 2.52 48.871 3.252 -0.004
50 2.571 49.87 3.295 -0.004
51 2.623 50.869 3.333 -0.004
52 2.674 51.868 3.368 -0.004
53 2.726 52.868 3.398 -0.004
54 2777 53.868 3.425 -0.004
55 2.829 54.867 3.447 -0.004
56 2.88 55.867 3.466 -0.004
57 2.931 56.867 3.48 -0.004
58 2.983 57.867 3.491 -0.004
59 3.034 58.867 3.497 -0.004
60 3.086 59.867 3.5 0
Distance Time X-Position Y-Position Curvature
(m) (s) (m) (m) 1/m
0 0 0 0 0
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515 RS 1R R |8 (1o | [IN {10 [io [Ixs 100 [IN |-

| =
~

&

5

&8

R

| N
N

|I\)
w

|l\)
i

1 0.004 0.008

2 0.015 0.008

3 0.035 0.008

4.999 0.096 0.008

7.995 0.246 0.008

9.99 0.384 0.008
17.944 1.235 0
18.936 1.361 0
19.928 1.487 0
20.92 1.613 0
21.912 1.739 0
22.904 1.865 0
23.896 1.991 0




Vv AEL i\ B>
25 18 24.888 2117 0
26 1.872 25.88 2.243 0
27 1.944 26.872 2.369 0
28 2.016 27.864 2.495 -0.006
29 2.088 28.857 2.615 -0.008
30 2.16 29.85 2.728 -0.008
31 2.232 30.845 2.833 -0.008
32 2.304 31.84 2.93 -0.008
33 2.376 32.836 3.02 -0.008
34 2.448 33.833 3.102 -0.008
35 2.52 34.83 3.176 -0.008
36 2.592 35.828 3.243 -0.008
37 2.664 36.826 3.302 -0.008
38 2.736 37.825 3.353 -0.008
39 2.808 38.824 3.397 -0.008
40 2.88 39.823 3.433 -0.008
41 2.952 40.823 3.461 -0.008
42 3.024 41.822 3.482 -0.008
43 3.096 42.822 3.495 -0.008
44 3.168 43.822 5 0
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3.10.10
(m) (s)(xB_ (m|Y8 (m)|5 (Tm)

0 0 0 0 0

1 0.051 1 0.002 0.004
2 0.103 2 0.008 0.004
3 0.154 3 0.018 0.004
4 0.206 4 0.032 0.004
5 0.257 5 0.05 0.004
6 0.309 5.999 0.072 0.004
7 0.36 6.999 0.098 0.004
8 0411 7.999 0.128 0.004
9 0.463 8.998 0.162 0.004
10 0.514 9.997 0.2 0.004
11 0.566 10.996 0.242 0.004
12 0.617 11.995 0.288 0.004
13 0.669 12.994 0.338 0.004
14 0.72 13.993 0.392 0.004
15 0.771 14.991 0.45 0.004
16 0.823 15.989 0.512 0.004
17 0.874 16.987 0.578 0.004
18 0.926 17.984 0.648 0.004
19 0.977 18.982 0.722 0.004
20 1.029 19.979 0.8 0.004
21 1.08 20.975 0.881 0.004
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22 1.131 21.972 0.967 0.004
23 1.183 22.968 1.057 0.004
24 1.234 23.963 1.151 0.004
25 1.286 24.958 1.249 0.001
26 1.337 25.953 1.348 0
27 1.389 26.949 1.447 0
28 1.44 27.944 1.546 0
29 1.491 28.939 1.645 0
30 1.543 29.934 1.743 0
31 1.594 30.929 1.842 0
32 1.646 31.924 1.941 0
33 1.697 32.919 2.04 0
A 1.749 33.914 2.139 0
36 1.851 35.904 2.336 -0.004
38 1.954 37.896 2.521 -0.004
39 2.006 38.892 2.607 -0.004
40 2.057 39.889 2.69 -0.004
41 2.109 40.886 2.768 -0.004
42 2.16 41.883 2.843 -0.004
43 2211 42.88 2.913 -0.004
44 2.263 43.878 2.98 -0.004
45 2.314 44.876 3.042 -0.004
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46 2.366 | 45.875 3.101 -0.004
47 2.417 | 46.873 3.155 -0.004
48 2.469 | 47.872 3.206 -0.004
49 2.52 48.871 3.252 -0.004
50 2.571 49.87 3.295 -0.004
51 2.623 | 50.869 3.333 -0.004
52 2.674 | 51.868 3.368 -0.004
53 2.726 | 52.868 3.398 -0.004
54 2.777 | 53.868 3.425 -0.004
55 2.829 | 54.867 3.447 -0.004
56 2.88 55.867 3.466 -0.004
57 2.931 | 56.867 3.48 -0.004
58 2.983 | 57.867 3.491 -0.004
59 3.034 | 58.867 3.497 -0.004
60 3.086 | 59.867 35 0
(m) () xXB (m|Y? (m)|5 (1/m)

0 0 0 0 0
1 0.072 1 0.004 0.008
2 0.144 2 0.015 0.008
3 0.216 3 0.035 0.008
4 0.288 3.999 0.062 0.008
S 0.36 4.999 0.096 0.008
6 0.432 5.998 0.138 0.008
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7 0.504 6.997 0.188 0.008
8 0.576 7.995 0.246 0.008
9 0.648 8.993 0.311 0.008
10 0.72 9.99 0.384 0.008
11 0.792 10.987 0.465 0.008
12 0.864 11.983 0.553 0.008
13 0.936 12.978 0.649 0.008
14 1.008 13.973 0.753 0.008
15 1.08 14.967 0.864 0.008
16 1.152 15.96 0.983 0.006
17 1.224 16.952 1.109 0.001
18 1.296 17.944 1.235 0
19 1.368 18.936 1.361 0
20 1.44 19.928 1.487 0
21 1512 20.92 1613 0
22 1.584 21.912 1.739 0
23 1.656 22.904 1.865 0
24 1.728 23.896 1.991 0
25 18 24.888 2.117 0
26 1.872 25.88 2.243 0
27 1.944 26.872 2.369 0
28 2.016 27.864 2.495 -0.006
29 2.088 28.857 2.615 -0.008




Y AL i A
31 2.232 30.845 2.833 -0.008
33 2.376 32.836 3.02 -0.008
A 2.448 33.833 3.102 -0.008
36 2.592 35.828 3.243 -0.008
37 2.664 36.826 3.302 -0.008
38 2.736 37.825 3.353 -0.008
39 2.808 38.824 3.397 -0.008
40 2.88 39.823 3.433 -0.008
41 2.952 40.823 3.461 -0.008
42 3.024 41.822 3.482 -0.008
43 3.096 42.822 3.495 -0.008
44 3.168 43.822 35 0

0

Acceleration over time
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24 1 t (SA) 243 = R t' N (R R) <<A W24 Y = R t'N (R R) n
BAY L i, 322 T >>
2025AEB 2019 AEB i, TNCAP n =~ ( t7Q) TNCAP n

3 ASSESSMENT OF AEBCAR-TO- |5ASSESSMENT OF AEBINTER- 243 = R ' N (R R) 243 = R Ut N (¢ )
CAR SYSTEMS URBAN SYSTEMS
3.2 Definitions 5.2 Definitions 2.4.3.1 2.4.3.1
é e
Peak Braking Coefficient (PBC)i the 24.3.1.1 R ... Y Peak Brakin
measure of tyre to road surface frict Coefficient, PBGd”
based on the maximum deceleratio € = p N 2Y
a rolling tyre, measured using A 1.viaar DNE A
American Society for Testing a Y American Society for Testing a
Materials (ASTM) E1136.0 (2010 Materials, ASTMF249320
standard reference test tyre, Y oy 7 DNE& A
accordance with ASTM Method E133%19 COAYW 1 64.4km/

133790 (reapproved 1996), at a sps 0 o) YHVAR  J
of 64.4km/h, without water delivel h nhxxtIM? A[H6.2.5.]
Alternatively, the method as specif "H ncil

in UNECE R13H.

Autonomous Emergency BrakingAutonomous emergency brakin¢2.4.3.1.2 = R t N 24.3.1.1 = R t N
(AEB) 1 braking that is applied (AEB) 1 braking that is applie Y Autonomous emergency brakit Y Autonomous emergency braki
automatically by the vehicle | automatically by the vehicle | AEBy®R ;K n AEByd®R 3 K n
response to the detection of a lik response to the detection of a lik | T = RY VR u 9 | fQt= RY vR u 9

16C




collision to reduce the vehicle spe
and potentially avoid the collision.

Forward Collision Warning (FCW) i
an audievisual warning that is
provided automatically by the vehi
in response to the detection of a lik
collision to alert the driver.

Dynamic Brake Support (DBS)i a
system that furtheamplifiesthe drivel
braking demand in response to
detection of a likely collision to achie
a greater deceleration than wo
otherwise be achieved for the brak
demand in normal driving conditions

Autonomous Emergency Steerin
(AES) T steering that is appli¢
automatically by the vehicle

response tdahe detection of a likel
collision to steer the vehicle around
vehicle in front to avoid the collision

Emergency Steering Support (ESS)
a g/stem that supportghe driver

collision to reduce the vehicle spg
and potentially avoid the collision.

Forward Collision Warning (FCW) i
an audiovisual warning that is provid
automatically by the vehicle

response the detection of a lik

collision to alert the driver.

Dynamic Brake Support (DBS) T a
system that further amplifies the dri
braking demand in response to
detection of a likely collision to achie
a greater deceleration than wq
otherwise be achieved for the brak
demand in normal driving conditiong

U nj
2.4.3.1.3 CO N ¥ Forwarg
Collision Warning, FCWdR
3K % ntyL?d y
~s o TR
24.3.14 R t N ¥ Dynamig
Brake Support, DBgb™ R 3
K % ntyYuN F
Ri Y Bw¥: p W R
1 BEA =]
2.4.3.15 = = t N
(Autonomous  Emergency Steeri
AES): R B3 K %
ntYN = K9 WV R
> GR u 9 U nj
2.4.3.1.6 = t N

(Emergency Steering Support, ES

U "l
2.4.3.1.2 GO N ¥ Forwarg
Collision Warning, FCWdR
B K N ntyL?d vy
NS R M we— L
2.4.3.1.3 R t N ¥ Dynamid
Brake Support, DB@b’ R 3
K N Aty N F
Ri Y Bwuk: p W R
1 BEA =],
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steering input in response to
detection of a likely collision to alt
the vehicle path and potentially avoi

collision.

Car-to-Car Rear Stationary (CCRs)i
a collision in which a vehicle travg
forwards towards another station
vehicle and the frontal structure of
vehicle strikes the rear structure of
other.

Car-to-Car Rear Moving (CCRm) 1 &
collision in which a vehicle trave
forwards towards another vehicle t
is travelling at constant speed and
frontal structure of the vehicle strik
the rear structure of the other.

Car-to-Car Rear Braking (CCRDb) T &
collision in which a vehicle &velg
forwards towards another vehicle t
is travelling at constant speed and t
decelerates, and the frontal structur
the vehicle strikes the rear structurg
the other.

R BK I At YN
g t P Y vB

R P “u 9 U nj

( 3'Q n243146 3 t°Q
n 2.43.2.1)

( 3Q n2431% 3 t°Q
n 24322

( 3Q n24316 3 +°Q

n 2.4.3.2.3

2431.4> R A Y Carto-
Car Rear Stationary, CCRb ... L
CR NA>rp QO AA> CR
Yoyp R TR AR
AR |
24315 R Y Carto-
Car Rear Moving, CCRygb ... r L GJ
R A>p QW | ¢ <P
N> CR Yoyp R MR
W] -p R NRf]
243.16> R R Y Carto-
Car Rear Braking, CCRib ... L GO
R A>p QAW | ¢ =P
~n L N> CR Yoyp R
NR R _MNR' |
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Vehicle under test (VUT)T means th

vehicle tested according tothis|
protocol with a prerash collisio
mitigation or avoidance system
board

Vehicle width i the widest point of th
vehicle ignoring the reariew mirrors
side marker lamps, tyre press
indicators, direction indicator lamf
position lamps, flexible mwnd-guards
and the deflected part of the tyre s
walls immediately above the point
contact with the ground.

Global Vehicle Target (GVT)i mean
the vehicle target used in this protg
as defined in 1ISO 192686:2021

Time To Collision (TTC) i means th
remaining time before the VUT strik
the GVT, assuming that the VUT g
GVT would continue to travel with tl
speed it is travelling.

2.4.3.1.73

R ¥ Vehicle under tes

T H T

N YuV P NnR

2.4.3.1.8R

=Y Vehicle widthybR

€

=1Hq L y GO

vy’ vy y® y
n aoau?ov o Yo}
Cal (Sidewall) v p
nl
24.3.1.917 3 RY Global Vehiclg
Target, GVTyh A "H Mn
5 RJ
2.4.3.1.10 1 ¥ Time To Collision
TICydb” & R 7 353 R!
VZ - >p Y& R
] 35 RN K 1]

165




Taes T means the time where the A
system activates. Activation time
determined by identifying the last d
point where the filtered accelerat
signal is below1 m/€, and then goin
back to the point in time where f{
acceleration first crosse.3 m's?

Trew T means the time where f
audible warning of the FCW starts. 7]
starting point is determined by audi
recognition

Vimpact T means the speed at which
VUT hits theGVT

Vrel_impact i means the relative spe
at which the VUT hits theGVT by
subtracting the velocity of th&VT
from Vimpact at the time of collision

Vrel_test T means the relative spe
between the VUT and the EVT
subtracting the velocity of the E
from that of the VUT at the start of t

Vimpact T means the speed at which
VUT hits theEVT

Vrel_impact i means the relative speg
at which the VUT hits theeVT by
subtracting thevelocity of the EVT
from Vimpact at the time of collision

243111 = R t N 1
Y Taesyd A GOt
" p LGCM ALF =— a
0 -1m/SA YqA " pf
N1l  R-0.3m/gA Y
K 252 1 L
2.4.3.1.13 GO N 1
Y Tecwydd> CO N
1y An Y O W 1
Wo |
2.4.3.1.13 <Y Vimpacyd R
7 % R(@GVTY A <]
2.4.3.1.14 T =
Y Vrel_impacydba R |
5 R1 AT =Y Gt
- kg 3 R 1 T

24317 1 <Y Vrel tesyhd
R 7 3 RIl AT
=Y Coh t O Y &
R = ki 3 R <=}
2.4.3.1.8 <Y Vimpackbd R
n 3 R(@GVT) A =]
24.3.19 T & Vrel_impach
a R 5% Ri AT
=Y Coht = k1
3 R 1 M =]
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Driver Intention Monitoring system
(DIM) T means a system that
effective at distinguishing intentior
from unintentional lane crossing g
suppressing undesired intervient
and/or warnings.

3.2.2Test Scenarios

Car-to-Car Rear Stationary (CCRs)i
a collision in which a vehicle travg
forwards towards another station
vehicle and the frontal structure of
vehicle strikes the rear structure of
other.

Car-to-Car Rear Moving (CCRm) 1 &
collision in which a vehicle trave
forwards towards another vehicle t
is travelling at constant speed and
frontal structure of the vehicle strik
the rear structure of the other.

Car-to-Car Rear Braking (CCRb) T &
collision in which a vehicle trave
forwards towards another vehicle t

=)

2.4.3.1.15 N  (Driver
Intention Monitoring system, DIM
...t N X n TX Lt W

[ W MR 7 YuAaf
N9y /H Vl

2.4.3.2

243.21> R A Y Carto-
Car RearStationary CCRgd ... L
CR A>p Q AA> CR

Yoyp R MR AR
NRT |
24.3.2.2> R Y Carto-
CarRear Moving, CCRmb ... L CJ
R A>p QW | ¢ =P

M> CR Yoyp R TR
W] -p R MR

243.23> R R Y Carto-
Car Rear Braking, CCRfb ... r L CJ
R As>vp Q1w | ¢ =P
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is travelling at constant speed and t
decelerates, and the frontal structur
the vehicle strikes the rear structurg
the other.

Car-to-Car Front Turn -Across-Path
(CCFtap) 1 a colision in which
vehicle turns across the path of
oncoming vehicle travelling at const
speed, and the frontal structure of
vehicle strikes the front structure of
other.

Car-to-Car Crossing Straight
Crossing Path (CCCscp) a collisiorn
in which a vehicle travels forwar
along a straight path across a junct
towards a vehicle crossing the junci
on a perpendicular path. The fror
structure of the vehicle under t
strikes the side of the other vehicle.

Car-to-Car Front Head-On Straight
(CCFhos)i a collision where a vehic
is travelling along a straight path witl
its defined lane and strikes anot

~n L N> GR Yoyp R

MnR R MR |
24324 1 ) Y Car

to-Car Front TurpAcrossPath

CCFtapth...r R T Y

Z W|&¢ <p N . WRY
CR N> CO K n n
.

24325 P ) Y Car

to-Car Crossing Straight Crossing P
CCCscptb...r R " pP1

<

YZ P F° MR Y
R N> GO K Z" R

Da l

n

co n n_ |

24.326> GO . WR' P
Y Carto-Car Front HeaeDn Straight
CCFhogdb...r R "P R
BYZ R 3 R B

16¢€




vehicle travelling in the oppos WRY CR N> GO K %
direction, which has drifted into t Mn L
same lane as the original vehicle.
frontal structure of the vehicle strik
the frontal structure of the other.
Car-to-Car Front Head-On Lane 24.3.2.7> CO  WR R
change (CCFhol)i a collision where Y Carto-Car Front HeaeDn Lang
vehicle is travelling along a straig change, CCFhstb...r R " P
path within its defined lane and stril R BYZ P R Ru
another vehicle travelling in & g R BN . WRY CR
opposite  direction  which h Mnm> GO K N M L
intentionally moved into the lane of t
original vehicle to attempt an overta
The frontal structure of the vehi
strikes the frontal structure of the ot}
3.3Criteria and Scoring 5.3 Criteria and Scoring 2.4.33 n 2.4.32 n
To be eligible for scoring points |5.3.1To be eligible for scoring points|2.4.33.1 = R 't MR RN (24321 = R t [ N
AEB Carto-Car, the AEB and/or FC\| AEB InterUrban the AEB and/q m mY = R tN u/ M nY = R t'N uyu
system must: FCW system musiperate upo speed H> CO N T /H> CO N nR 3
of at least 80 km/h, needs to be def & d o 3 80 km/HY & i R 1Y
- Not automatically switch off at| ON at the start of every journey and Q t h AhY N N
speed below 130km/h. deactivation of the system should |[2.4.3.3.1.10R HU0 130 km/m YN| t+ +C v L
be possible with a single push ol _ /1 = L
- Needsto be default ON at the start| button.




every journey and deactivation of
system should not be possible wé
momentary single push on a butto

- The audiblecomponent of the FC)
system (if applicable) needs to be |
and clear.

Additionally, for the AEB CCRN
scenario points for this scenario
awarded only when the followil
precondition is met:

- Eviderce is provided by the OEM
demonstrate the system is capabl
similar performance when tested in
CCRm scenario with a test speeq
130km/h and GVT speed of 70km/h
with an 80km/h test speed with
20km/h GVT speedfor all overlaps
Similar peformance in considerg
within one colour band difference
per 4.3.2.

Additionally, for the AEB CCR

scenario points for this scenario

5.3.1.1 The audible component of t
FCW system (if applicable) needs ta
loud and clear.

24.33.1.2 I R +Y 1
t h AY N N1 t T
& L
2.4.3.3.1.3> CO N I 1
aJutYy” wyYzZ y € oy
L
2.4.3.3.1.41 Y T wo
JW = R tN N>R
n o
R wt N YN
0> R Y o
110km/hy 1 3 R = 50km/hY
= 8kmtyng 3 R
= 20km/hzXTRRAQ & ( n
"HX WIRH & & t
CMe |1 B
2433181 uY 0 = R t N
MN> R A Y W

2.4.32.1.1 > CO
alJuty” wnyYz vy
L

N

€

n

oy

1
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awarded only when the followit

preconditions are met:

- Whiplashscore for the front seat is
| east roacdeod. as f

- Full avoidanceneeds to be achiev
for test speeds up to and including
km/h for all overlap situations, whi
is verified by one randomly selec
test point.

3.3.1Assessment Criteria
For CCRs (both AEB and FCW
CCRDb, CCFhos, CCFhol ar@CCscf
tests the assessment criteria use
Vimpact. CCRm tests t
assessment criteria used
Vrel_impact. For CCFtap tests |
assessment criteria is collis
avoidance.
Alternatively, for CCRs FCW syste
tests @-50% overlap (50% for RH
vehicleg where performance does
full  avoidance, tf
has

For

result in
manufacturer

the option

5.3.2Assessment Criteria
For both AEB and FCW system te
the assessment criteria used is
relative impact speed Vrel _impact.
CCRD scenarios, the relative test sy
Is assumed equal to the initiaést
speed.

T
> 7 N n

i U n o
Swth 0RA

2.4.3.3.1.6 0 CCRsu CCRm(

n AEB )100% 1Y
R HUO 0 40km/h B 9
| CCRsZ ~ 1Y R
HU 0 20km/h B 9
YO Mn P L
2.4.33.2 2.4.32.2
U CCRSAEB FCW N )y O AEB  FCWN YvinA
CCRly CCFhog CCFholy CCCscy .. 7 =L U
YvinA .. 7 CCRb Y T o
<L 0 CCRm Yv A 4Ye; -l
.7 T | 0
CCFtap YviiA
S
'H” ) CCRsFCWN -50%
YN A A 9 YR
" X . _TNCAP P L
L = EN(
) tF 9

<
K
1]

t |\| t




demonstrate to Euro NCAP at the
laboratory that their (driver initiate
ESS system will function to avoid t
collision by steering support. EL
NCAP has elabated a test procedd
for ESS, which provisions can be fol
in TB 037.

3.3.2Carto-Car Rear

A maximumof 3.5 points is availab
for AEB/AES CCR. The scoring i
based on normalized scores of the /
and FCWAES functions, assessed
the CCRs, CCRm anmdCRb scenario
For each test point the result is give
colour based on the following tabl
For the purpose of these tables, C(
tests are considered to be equivale
a CCRs test with a 50km/h VUT t
speed.

5.3.3Scoring
The scoring is based on normali

scores of the AEB and FCW functio| :

assessed in th&€CRs, CCRm an
CCRDb scenarios.

For the CCRs and CCRm scenarios
total score for all five grid points g
test speed is callated as a percentg
of the maximum achievable score
test speed, which is then multiplied
the points available for this test spe
It should be noted that the 10
overlapscore is double counted.

The points available and the col
distributionfor the different test speeg
for CCRs and CCRDb (50 km/h only)

detailed in the graph below:

K Euro NCAP TB03}
2.4.333> R 24323 n
L> R M = R t!'N /. mc”V = R tN >
= = _ t N (AES) co N f CCRsy
t 35uY MGV = R |CCRmuy CCRb M
t N > CO N /o on |
= t' N f CCRsy
CCRm1 CCRb M M U CCRs CCRm  Yé ™
oun | sA'HX XM 73 A n
T tdprwed n =1 LW e <A EXK
CCRb t Lad R | AMNKRYMW <Mn |
50km/hI1_CCRs ¢ 100 ~ " L

CCRs CCRBr Y 50km/hy AN

=K

n

LS

0t

d
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80 km/h
75km/h
70 km/h
65 km/h
60 km/h
55 km/h
50 km/h
45 km/h
40 km/h
35 km/h
30km/h
25km/h
20km/h
15 km/h
10km/h

VUT Test Speed [km/h]

o
"
°
~
o

30 40 50 60 70 80
CCRs and CCRb Impact Speed [km/h]

130 & 80 km/h
75 km/h
. 70km/h
< 6Skm/h
= 60km/h
B s5km/h
& sokm/n
E a5km/h
Z 40km/h
2 35km/h  e—
30km/h  —

o

10 20 30 40 50 60 70 20
CCRm Relative Impact Speed [km/h]

To aid understandingthe following
table illustrates the speed range
each colour in a CCRs and CCRb
with a VUT test speed of 50km/h.

Colour Impact speed range (km/h)
Green 0 < Vimpact < 5
Yellow 5 £ Vimpact < 15
Orange 15 < Vimpaat < 30
Brown | 30 £ Vimpaat < 40
Red 40 < Vimpact

For the CCRs and CCRm scenarios

total score for all five grid points p

Nr of points:
CCRs  CCRb

—— 1.000
—— 1.000
—— 1.000
—— 1.000
—— 1.000
—— 2.000
— 3.000 1.000
— 2,000
— 2.000
— 2.000
-— 2.000
o 10 20 30 40 50 60 70 80
CCRs & CCRb Impact Speed [km/h]

Similar for CCRm, where the relati
impact speed is used:

Nr of points:
2,000
2.000

-_— I
m/h - —
-_— I 2.000
I
I
I
L

eed [kmy/h)

2.000
1.000
1,000
1.000

&
2

-
25km/h - — 1.000
b — f— 1.000
35km/h 1.000
h — 1.000

a0km/h

30km/h

o
o

20 30 40 50 60

CCRM Relative Impact Speed [km/h]

(

t & Y CCRs CCRb

M

v

2N - (&

R

£ 50km/h}
)

U CCRs CCRm

Y

é

\1

SA'HXY XM 9

A

CCRm n
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test speed is calculated as a percel
of the maximumachievable score p
test speed, which is then multiplied
the points available for this test spe
It should be noted that the 10
overlap score is double counted.

score at [~50%] + soore ar [~T5%] + (score at [100%] x ) + sore at T3]+ score at [S0%]
b

([N

The points available for the differg
CCR grid points and/or scenarios
shown in the table below:

Test Speed AEB FCW
(km/h) CCRs CCRm CCRb CCRs
10 1.000
15 2.000
20 2.000
25 2.000
30 2.000 1.000
35 2.000 1.000
40 1.000 1.000
45 1.000 1.000
50 1.000 1.000 4 x 1.000
55 1.000 1.000
60 1.000 1.000
65 2.000 1.000
70 2.000 1.000
75 2.000 1.000
80 2.000 1.000
Total 14.000 15.000 4.000 6.000
Scenario 1.000 1.000 1.000 0.500
Points

3.3.2.1Correction factors

D

5.3.4 AEB

é v <A EXK
AMUNAY MW =Mwn
¢ 100 ~ " ) i
m w )
é
> R Mn T Od
( )
InterUrban Correction2.4.33.44 ZA...

The data provided by the manufactt

factors

R

D

"M w0 CCRs CCRm
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for CCRs and CCRnis scaled usin
two correction factors, one for AE
and one for FCWAES, which ar¢
calculated based on a number
verification tests performed. T
vehicle sponsor will fund 15
verification tests, 10 for AEB artelfor
FCW/AES where applicable. T}
vehicle manufacturer has the optio
sponsoring up to 10 additior
verification tests for AEB and for
FCW/AES.

D~

The correction factor is used f
calculate theCCRs and CCRm scof
for the AEB and FCWAES function
scores. The finalCCRs and CCR]
scores forAEB and FCWAES can
never exceed 100920 and0.5 points
respectively regardless of th
correction factor.

3.3.2.2Impact speed tolerance
é

The data provided by the manufactt
is scaled using two correction factc
one for AEB and one for FCW, whi
are calculated based on a numbe
verification tests performed. T
vehicle sponsor will fund 20

n
verification tests, 10 for AEB and0| Y
t

for FCW where applicable. The vehi
manufacturer has the option

0 AEBY ¢ 5

\ ViiZy E..
P YCM@A0 AEBYGCH @O
FCW/AESY ‘
P.-

U

L

Y 104
i 0 FCWAES
i T

FCW/AESS

sponsoring up to 10 additior
verification tests for AEB and0 for
FCW.

The correction factor is used | Y Z...
calculate the AEB and FCW functi N AEB

scores. The final AEB and FC¥¢ore
for thevehiclecan never exceed 10(

CCRs CCRm

FCW/AES f

(1.5 and 1.0 points respectively
regardless of the correction factor.

5.3.5Impact speed tolerance 2.4.33.5

é é

n

CC
M AEBuy FCWAE
100 Yun ¢

@

w

R " H WA v iz
1\ E... P YCY 0O AEBY
¢cCMny FCWY ul £... T
v P Q "
1 P 20 Y
104 =m0 AEBY¢ 104 @0
FCW~ 1y R T K

I ' AEBuy FCW,Z n 3 109
S

1\ E... 0, AEB FCW
n L 1 E£.. LI YR
AEBy FCW wun T/ 100

. Ynunt 15 1.0uy

2.4.32.5 AN A
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The tolerance only applies to vel
whether the predicted colour of {
tested verification point is corre
When, including tolerance, the col(
is not in line with the prediction, tl
true colour of the test point will |
determined by comparing thectaal
measured impact speed with the co
band in sectior8.3.2without applying
a tolerance to the impact speed.

As an example, the accepted imj
speed ranges for the 50km/h CCRs
CCRD tests are as follows:

é

3.3.3Carto-Car Front turn acrogsath

A maximum of 1 point is available f
AEB CCFtap. A normalised score
calculated based on the number
scenarios (out of 9) where the veh
itself avoided the collision. Th
normalised score is multiplied with t
available points for CCFtap.

The tolerance only applies to ver
whether the predicted colour of |
tested verification point is corre
When, ircluding tolerance, the colour
not in line with the prediction, the tr
colour of the test point will &
determined by comparing the act
measured impact speed with the co
band in sectiorb.3.3without applying
atolerance to the impact speed.

As an example the accepted img
speed ranges for the 50km/h CCRs
CCRD tests are as follows:

é

A J no M
X £ L BA 17
BY = ne a1y A
2 A
Uk 24333 MA2 W
¢ 2Y~ o |FF A
l] W CCRs CCRb o
t 50km/hK & A -
t o
é
24.336 1 )
T ) N AEB N
K 1n] on
~ R AT ¢ M
Q9 ) pY on VW
7 ) n |

A J no
srx £ L by
BY = ne Y
2 A
sUmwm 24323 MAsL W
¢ 2Y~ < |FF A
JlL W CCRs CCRb

t 50km/hK & A
t

n
]

°

A
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TestSpeed GVT @ 30km'h (i\"\:(w‘:FlE:%L;pnv"]\ GVT @ 60km/h ( )
Ty it 1 Lo
Total 9.000
Scenario Points 1.000
3.3.4 Carto-car _crossing _straig 24337 P ¢ )
crossing path " P§ ) N AEB N
A maximumof 2 points is available f K 2uj omu
AEB CCCscp. A normalised score - 30 = N 9
calculated based on the results of th R |
test speed combinations. ( )
CCCsep AEB
Test Speed GV Speed
Frye 1600 1000 o0 | oz 0220
(ull.l:::l:l 1.000 1.000 ml]([)::]li 1.000 1.000
Scenario 2.000
Points
A maximum of 1 point is available f P ) N FCWN
FCW CCCscp. A normalised @@ is K 1n] ou
calculated based on the results of th - 154 = M Q
test speed combinations. pl "~ AEBN 9 Y/
Where the AEB system avoided n FCW =) n |
collision, the points are automaticg ( )
awarded for the corresponding F(
test.
Tetspeca [ —— Vi
&;}_ ::;i.x 1000 1000 1120133 1.000 1000
Scenario 1000
Points
The criteriafor scoring points for bof AEB  FCW wu t
AEB and FCW are: 1) & R = HU

17¢



est Speed [km/h]

VUTT

- Where the VUT test speed
O30km/ h (includ
points are scored a pass/fail crits
based on collision avoidance.

- Where the VUT test speed
O40km/ h:

-Full points are awarded per t
where the veh
system activates, and thellesion
is avoided.

-Half points are awarded per t
wher e t he v eh
system activates, mitigating t
collision spee

- Where a test speed combinatio
avoided by AEB, the points ¢
automatically awarded for t
corresponding EW test.

o B ——
= —

w | I

» I

2 I

0 10 20 30 40 50 60
CCCsep Impact Speed [km/h]

30km/h z A Yy Y
9 Wi /a M
n I
2 & R €L U
40km/m b
(A) AEB N W oy
Y/ éll K nl

(B)_ _AEB/FCWN W oy

€0 U 30km/N/ é 1l

K C3n |
(3)" AEBN 9 Y/ 1 N
FCW S n 1
( )
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3.3.5Carto-car front head on
A maximum of 1 point is available f
AEB CCFhos/CCFhol.
The OEM must demonstrate, by me

of a dossier, that in the following
scenari os the v
will activate, mitigating the impa
speed of the collision. The OEM m
demonstrate that the system achig
the minimum mitigation required
score points across the specified sj
range for each test scenatrio.
For each test scenario:
- 0.25 points are awarded if a sp
reduct i &isacdeédk m
- 0.125 points are awarded wh
10km/ h O speed
is achieved.

Car-to-Car Head O
CRrrrh Test Speed l’ui_nts
VUT Test Targer | (speed reduction >20km/h)
CCFhos 50 km/h 50 km'h 0.250
70 km'h 70 km'h 0.250
50 km/h 50 km/h 0.250
CCTbel 70kmh | 70 kmh | 0.250
Total | 1.000
Scenario Points I 1.000

24338 GO , WR

> O  WR' ' PH GO, WR

R N AEB N

K 1um ]

R i WLt nmJuy Y P

Wt 1 AEB N W oy

K Yoy YN U0éH

n - B K wnl

0 é A b

(1)’ €0 U 20km/h/ K
_025n]

2)° €0 0 10km/h oy HU
20km/tY K 0.125u |

( )




3.3.6Human Machine Interface (HMI
A maximumof 0.5 points are availah
for HMI. A normalised HMI score
calculated based on the two crit
below. Points can be achieved for
following:

- Supplementarywarning for thg
FCW system: 1 point

In additionto the required audigisua
warning, amore sophisticated warni
like headup display, belt jerk, or ar
other haptic feedback (with an
exception to brake jerk, see below n
is awarded when itis issued at a TT|
1.2s (applying to FCW CCR
55~80km/h including all overlap
Alternatively, it will be awarded if a
CCR scenarios are avoided up to
kph by AEB only.

NOTE: The supplementary warni
point is not applicable to AEB on
systems

NOTE: Additional requirements fq
using braking as a supplement
warning in CCR scenarios > 40K

5.3.6Human Machine Interface (HMI

HMI points can be achieved for the
following:

1 Supplementary warning for the FC
system 1 point

In addition to the required audiovis
warning, a more sophisticated warn
like headup display, belt jerkprakeg
jerk or any other haptic feedback|
awarded when it is issued at a TT{
1.2s.This is only valid for cases whg
the AEB system is not able to fu
avoid the impact at full overlap.

NOTE: The supplementary warni
point is not applicable to AEB on
sysems

1 Reversible pregensioning of the bg
in the precrash phase 1 point

2.4.339W) HOM
W HoH K 05un | 0
" Wt 24 _ pY
W 1 wu T
(1) > GO N N t v
in
¢ A yY KW’
TTC> 1.2s p B A w®
(_m 0 FCW CCRs 5580km/hY
Bz H )Y O y ¥y
] Hnud Z2° y
( R uY owt
D) A2 m | Hy’
AEBN U"HXx»> R 3
80km/h! g Y XK
n_ |
bt Vv 1 ull n
v X = R tNON |
do T =€ U0 40km/h
N> R MYvin RW
t t yn " Ed

2.4.32.6W O

W K1 wu t

(1) > GO N N t y
in

¢ A yY Kw°

TTC> 1.2s1 R B A
Y 'O y ¥y 7 y
R Hrd Z° y Y
VK o om L no AEB
N " un” 1+ Aun
g A il
dt y mw unul nv

X = R 'TIN |

(A)0_AEBN 104 3 10 0.5A
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relative speed:
- A brake jerk is accepted when iss
O00.5s before
with a jerk of
deceleration more than 0.5m/s?
lasting a minimum duration of 50 n|
OR

-A  partial

ma

deceleration step

accepted whea constanacceleratio
O -2m/s 2is seen for a duration
O0.5s before mai
- Reversiblgoretensioning of the be
in the precrash phase or ESS:
point

When the system detects a crit
situation that can possibly lead tq
crash, the belt ca already be pK
tensioned to prepare for the onconm
impact.

As an alternative way to score 1 pg
the vehicle shall be equipped with E
for which the system requirements

the testing procedure can be foun
the Technical Bulletin TB037.

When the system detects a crit
situation that can possibly lead t
crash, the belt can already be 4
tensioned to prepare for the oncon
impact.

The HMI score is calculated by
dividing the points achieved by 2.

(2)

> B R

YF =

o EL U

10m/sSY

0.5m/stH=

3 10

50ms)H
(B)O AEBN K4Y>Y F

= =

HU

0 -2m/sdy=

1

€V

0O 053 Y

n

E K

al

> I

1]
t N

in|

<
¢ n
re)

< Sz

3K

<
s S

1nll

WD LR

t

N YZN

t

Euro NCAH

TB037

(2)

> Mg 1
n
N 7 B K ) M
=Y 5 X ] Y
W, v M L
W K1 unu w2
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3.3.7Total AEB Carto-CarScore
The total score in points is the weigh
sum of the CCR scores, the CCH
score, the CCCscp scores, the CQ
scores and HMI. Where the scores
expressed as percentages:

(CCRs AEB score x CCR AEB Correction factor x 1.0)
+(CCRm AEB score x CCR AEB Correction factor x 1.0)
+(CCRb AEB score x 1.0)
+(CCRs FCW score x CCRs FCW Correction factor x 0.5)
+(CCFtap score x 1.0)
+(CCCscp AEB score x 2.0)
+(CCCscp FCW score x 1.0)
+(CCFhos/hol score x 1.0)
+(HM!I score x 0.5)

= AEB CartoCar total score

3.3.7.1Scoring Example

AEB Car-to-car

CCR AEB
CCRs
CCRm

oints | Correction Factor Percentage Score

0.874 /1.000
100 1.000 /1.000

CCRb 4 100 1.000 /1.000
CCRFCW

CCRs 6 95% 0.475 /0.500
CCFtap 8 66.7 0.667 /1.000

CCCsep
625 1.250 /2,000
100 1.000 /1,000

AEB 125
FCW
CCFhol / hos 05
HMI 2

50 0.500 /1.000
100 0.500 /0.500

7.266 /9.000

Total

5.3.7Total AEB InterUrbanScore

The total score in points is the weigh
sum of the AEB score, FCW score
HMI score as shown below.

(AEB score x AEB Correction factor x 1.5)
+(FCW score x FCW Correction factor x 1.0)

+(HMI score x 0.5)

AEB Inter Urban total score

5.3.7.1Scoring Example

Manufacturer X hasprovided thg
following prediction to Euro NCA
where the predicted score is 2.
points:

24.33.10AEB R R n 2.4.32.7AEB Inter-Urban n
Mo CCR nyCCRap wuy Mo AEB nyFCW un u HMI
CCGscp unyCCFho w u HMI nAF €Y t'Hy |
nAF EYN IMUKAYY
tHY |
(CCRsAEB n XCCRAEBY A...|( = R t© N n x = R
X 10)+(CCRm AEB m xi *'N Y A... x15+6 GO
CCR AEBY A£... x 1.00{CCRHK N n x> CO N
AEB un X 1.00+(CCRs FCW wu |Y A... x1.0+W KT n x05
X CCRs FCW iV A ... Xl= = R t= N
0.5)+(CCFtap 1 x 1.0)+(CCCsc| n
AEB wn x 2.0)+(CCCscp FCW
m X 1.0)+(CCFhos/hol  un X
1.00HW KT wu x0.5)=ABR
R %
2.4.33.101 u W 243271 n W
( ) R X, TNCAP P W
Wt YZ M nt 2.669mMd
( )
A Q 1t

18C



3.4 Visualisation
The AEB Carto-Car scores ar
presented separately using a colo
top view of the scenario for t
different overlap situations (whe
applicable); left overlap, full overlg
and right overlap. The colours used

5.4 Visualisation
InterUrban scores an AEB R R

based on the overlap sco

AEB Inter-Urban AEB FCW

verificati
provide

The randomly chosen
points and test results

following scores:

Predicted score Actual tested score | Correction Factor
AEB 9.250 9.000 0.973
FCW 7.750 8.000 1.032

Using the following AEB IntetJrban
scenario and HMI scores:

[TOTAL AEB INTER-URBAN [ 2.658 ]

The AEB
presented separately using a colo
top view of the scenario for t

different overlap situations (whg £ 1 n
applicable); left overlap, full overlg 3 H

and right overlap. The colours used|(

2 y
U H
o, n°
Lt 8]
)

based on the overlap sco

v nwt AEB InterUrban

HMI _ un d
( )

2.4.33 v
AEB InterUrban

nn = y
m) e  yun o uH
nA 2un 0,0 u
XUBH LT8]

mMdn v’

(

Lv

YX
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respectively, rounded to theadecimg respectively, rounded to three deci
places. places.
Colour  Verdict Applied to Total Score For sub Scores | Colour Verdict Applied to Total Score Far sub Scores
Green  “Good’ 6.751 - 9.000 points 75.0%-100.0% | Green ‘Good’ 2.251 - 3.000 points 75.0% - 100.0%
Yellow  “Adequate’ 4.501 - 6.750 points 50.0%- 75.0% | Yellow ‘Adequate’ 1.501 - 2.250 points 50.0% - 75.0%
Orange  “Marginal® 2.251 = 4.500 pomnts 25.0%- 50.0% |Orange ‘Marginal® 0.751 - 1.500 points 25.0% - 50.0%
Brown  ‘Weak® 0.001 - 2.250 points 00.0%- 25.0% |Brown Wealk 0.001 - 0.750 poiats 00.0% - 25.0%
Red “Poor’ 0.000 poimnts 00.0% |Red “Poor’ 0.000 points 00.0
Y AL v A
3.3.2 5.3.3
80 km/h N |
75km/h = S — Nr of points:
70 km/h CCRs CCRb
] 1
65 km/h 80 km/h HEE IS 1.000
— I I R
e 60 km/h 75km/h ] 1.000
| |
_5 55 km/h  — S —— 70km/h | —— | 1.000
—_— i —_
T sp km/h  — — < 65km/h mmm | 1.000
£
“% 45 km/h = — | % 60km/h N | 1.000
|I: 35km/h = I A 50 km/h | 3.000 1.000
=
g 30km/h - —— E 45 km/h . ] 2.000
25km/h = I 40km/h = | — 2.000
20km/h 35km/h I 2.000
15 km/h  ——— 30km/h N - 2.000
10 km/h
m/ 0 10 20 30 40 50 60 70 80
0 10 20 30 40 50 &0 70 20 CCRs & CCRh Impact Speed [km/h]
CCRs and CCRb Impact Speed [km/h]
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v AEL i\ /B>
130 & 80 km/h = ]
/ I — Nr of points:
75km/h - — 80 km/h - — 2.000
- 70km/h  m— — _ 75km/h —— 2.000
"E“ 65km/h — I 55 70 km/h e — 2.000
= 60km/h I :'f' 65 km/h  — | 2.000
E 55km/h = — % 60 km/h  E— —— 1.000
2 sokm/h _— E 55km/h I I 1.000
— — 50km/h I I 1.000
b 4Skm/h  — — =
o 45 km/h - — 1.000
= 40 km/h  — —-— 40 kin/h  — f— 1.000
S 35km/h I 35km/h 1.000
30km/h  — 30km/h  — 1.000
0 10 20 30 40 50 60 70 80 ° 0 20 =0 40 =0 60

CCRm Relative Impact Speed [km/h]

Colour | Impact speed range (km/
Green 0 < Vimpact< 5
Yellow 5  Ghpadk 15
Orange 15 i@aa¥30
Brown 30 ihact¥40
Red 40 iactV

CCRm Relative Impact Speed [km/h]
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V AL i\ B>
Test Speed AEB FCW
(km/h) CCRs CCRm CCRb CCRs
10 1.000
15 2.000
20 2.000
25 2.000
30 2.000 1.000
35 2.000 1.000
40 1.000 1.000
45 1.000 1.000
50 1.000 1.000 4x 1.000
55 1.000 1.000
60 1.000 1.000
65 2.000 1.000
70 2.000 1.000
75 2.000 1.000
80 2.000 1.000
Total 14.000 15.000 4.000 6.000
Scenario 1.000 1.000 1.000 0.500
Points
2.4.33.3 2.4.32.3




V EL i\ B>
80km/h mmm [ P
= 75km/h = O I CCRs-‘CCRb«
= | 70km/h = e —
E 65km/h = S e 80km/h N I 1.000
;&{ 60km/h mmmm EE— 75km/h e —— | 1.000
# | 55km/h = EEEE— = [70km/h  mm=m | — ] 1.000
& S0km/h - e—— g 65km/h = | — ] 1.000
® 45km/h = —— ==, |60km/h == I 1.000
ﬁ 4[]km)|'h - I &!{ 55kﬂ1,"h | ] | 2.000
& | 35km/h S g 50km/h R ] 3.000 1.000
| 30km/h  — — i [a5km/h e e — 2.000
25km/h = — 40 km/h = [E— 2.000
20km/h 35km/h [ E— 2.000
15 km/h 30km/h IR - 2.000
10km/h - — 0 10 20 30 40 50 60 70 80
0 10 20 30 40 50 60 70 80

BT E# R AR £ 4 £ Rsha g & [kn/h ]

BT 2L B AR AR £ £ 2 s R & [kn/h].
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v AEL \ /B>
130 & 80km/h L — P&
75km/h  m | 80km/h NN I 2.000
- 70km/h = T a—— 'é' 75km/h T 2.000
= | 65km/h - e — | 70km/h  m— e — 2.000
= | 60km/h e & [65km/h - T — 2.000
ﬁ 55km/h I § 60km/h N C wm 1.000
% 50km/h — %g 5Skm/h — 1.000
£ | 45km/h - — g | SOkm/n - — — 1000
B ! & |45km/h L 1.000
& | 40km/h - - 4t
o 40km/h N C 1.000
35km/h  —— PR —— 1.000
30km/h - — 30km/h 1.000
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60
RS IF R a g E [kn/h]o WEHSIE R Eag g [kn/h]e
2 = (km/h)
2 0< = <5
2|5 O - <15
2 |15 O < <30
2 [30 O = <40
ne 40 O -
= R N > GO
= N
(kmh) | 2 R_A > R R > R_A
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Y AEL v A
10km/h 1.000
15km/h 2.000
20km/h 2.000
25km/h 2.000
30km/h 2.000 1.000
35km/h 2.000 1.000
40km/h 1.000 1.000
45km/h 1.000 1.000
50km/h 1.000 1.000 4x1.000
55%m/h 1.000 1.000
60km/h 1.000 1.000
65km/h 2.000 1.000
70km/h 2.000 1.000
75km/h 2.000 1.000
80km/h 2.000 1.000
_n 14.000 15.000 4.000 6.000
n 1.000 1.000 1.000 0.500
3.3.3
e GV @ 30km/h {;\E%F:?Lgufh GV @ 60km/h
10 kmMh 1.000 1.000 1.000
15 km'h 1.000 1.000 1.000
20 km'h 1.000 1.000 1.000
Total 9.000
Scenario Points 1.000




Y AL v A
2.4.33.6
- 1 35 R@30 J 3 R J 35 R@60
km/h @45%m/h km/h
10km/h 1.000 1.000 1.000
15km/h 1.000 1.000 1.000
20km/h 1.000 1.000 1.000
_n 9.000
" 1.000
3.34
CCCsep AEB
Test Speed GVT Speed
20km'h 30km'h A0kuvh A0kh GOk
Start from stop 0.500 0.500 0.500 0500 0500
20 kan'h 1.000 0.250 0.250 0.250 0.250
30 kan'h 1.000 1.000 0.250 0.250 0.250
A0 kmv'h 1.000 1.0 1.0W0 0.250 0.250
50 kmv'h 1.000 100y 1000 1.000 0.250
6l kmvh 1.004 1.0k 1,000 1.000 1000
Total 20,000
Scenario 2.000
Points
CCCscp FCW
Test Speed GV'T Speed
20km/h 30kmh 40km/h S0kmh G0k
40 kw'h 1.000 1.000 1.000 0.250 0.250
50 kin'h 1.000 1.000 1.000 1.000 0.250
60 km'h 1.000 1.000 1.000 1.000 1.000
Total 12.75
Scenario L0000
Points

18¢




v AL v\ A

s0 || I
Z %) e —
3 o f ——
g w | w0 etz ponts
,': 50%% of sub-points
g 20 _ W Mo sub-points

0 10 20 30 40 50 &0
CCCscp Impact Speed [km/h]
2.4.33.7
Pf - = R UN
N J] 3 R PN
20km/h| 30km/h| 40km/h| 50km/h | 60km/h

A 0.500 | 0.500 | 0.500 | 0.500 | 0.500
20 km/h 1.000 | 0.250 | 0.250 | 0.250 | 0.250
30 km/h 1.000 | 1.000 | 0.250 | 0.250 | 0.250
40 km/h 1.000 | 1.000 | 1.000 | 0.250 | 0.250
50 km/h 1.000 | 1.000 | 1.000 | 1.000 | 0.250
60 km/h 1.000 | 1.000 | 1.000 | 1.000 | 1.000

n 20.000
n 2.000

18¢




\ EL \ /B>
P ) - CD N
o J] 3 F_Q o
20km/h| 30km/h | 40km/h| 50km/h| 60km/h
40km/h | 1.000 | 1.000 | 1.000 | 0.250 | 0.250
50 km/h | 1.000 | 1.000 | 1.000 | 1.000 | 0.250
60 km/h | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
" 12.75
u 1.000
s0 | ]
g so |§ I
g 2 | ]
e — e lon,
& Fa#z 50%.
2l ——— W aTas
ey
LI 0 10 20 30 40 50 60
EiFx Eeie skt 2 [kn/h]
3.35
Car-to-Car Head On
Scenario Test Speed Points
VUT Test Target | (speed reduction >20km/h)
cCH 50 kavh 50 kiv/h 0.250
Hhos 70km/h | 70 km/h 0250
CCFhol 50 kan/h 50 kivh 0.250
e 70km/h | 70 kmh 0250
Total 1.000
Scenario Points 1.000
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Y AEL \ B>
2.4.3.3.8
>» GO . WR
5 s |4 _( €u 0
i R 3
20km/h)
> GO, WR' P 50 km/h| 50 km/h 0.250
70 km/h| 70 km/h 0.250
>» GO . WR R 50 km/h| 50 km/h 0.250
70 km/h| 70 km/h 0.250
_n 1.000
_n_ 1.000
3.3.7.1 53.7.1
AFB Car-to-car | Points | Correction Factor Percentage Score AEB Inter-Urban AEB FCW
TESTNUMEER
CCR AEB (CCRs 50% -75% 100 5% 50%.
CCRs 12 874 0.874 /1.000 pra—.
CCEm 15 100 1.000 /1.000 254mh
CCRb 100 1.000 /1.000 - P
CCRFCW 2 b :rr""um"'
CCRs 6 95% 0.475 /0.500 5 coimp
CCFtap é 66.7 0.667 /1.000 " .
CCCsep o
AEB 125 62.5 1.250 /2.000
FCW 12.75 100 1.000 /1.000
CCFhol / hos 0.5 S0 0.500 /1.000
HMI 2 100 0.500 /0.500
Total 7.266 /9.000
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V EL i\ B>

2.4.33.10.1 2.4.32.7.1
= R 'N (R R) "n { £ | Mu "
L9

YT ] 25640 LR 4

“50% 1% 100% 5% S0

okmm |
3skmyfh |
aokmm |
45 kmyh |
s0kmyfh |
ssemi | |

E0kmfh | = =

> R A 12 102 | 87.4 | 0.874/
1.000 sie |
> R 15 1.02 100 1.000/ _ - i |
RS F R B RIS LTS _ 75.93%
1.000
>R R 4 100 | 1.000/
1.000

| R 56 0 1 N |

> R Mn> GO N

v
120
>
o
o
©
ol
©
o
o
I
\‘
ol
~~
LY

i 6 66.7 | 0.667/

T 8 8 N T 5

12.5 62.5 | 1.250/

]
0

t N

12.75 100 | 1.000/

100 | 0.500/

E
N




\ EL \ /B>
0.500
7] 7.266 / 9.000
" m (Y A...
= R t¢N 9.250 9.000 0.973
> CO N 7.750 8.000 1.032
>R A x\ A£... ) 78.4%
> R X £... )| 74.1% | 77.4%
>R R 100.0% | 100.0%
W Ko 100.0%
_n
= R t N 1.305
> CO N 0.853
W Ko 0.500
= R t[# N 2.658
3.4 5.4
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Y AL

\ /B>

Colour  Verdict Applied to Total Score For sub Scores Colour Verdict Applied to Total Score For sub Scores
Green  ‘Good’ 6.751 —9.000 points 75.0% - 100.0% Green ‘Good’ 2251 - 3.000 points 75.0% - 100.0%
Yellow  ‘Adequate’ 4.501 — 6.750 points 50.0% - 75.0% Yellow Adequate’ 1.501 - 2.250 points 50.0% - 75.0%
Orange  “Marginal’ 2.251 — 4.500 points 25.0% - 50.0% Orange ‘Marginal’ 0.751 - 1.300 points 25.0% - 50.0%
Brown  ‘Weak’ 0.001 —2.250 points 00.0% - 25.0% Brown “Weak’ 0.001 - 0.750 points 00.0% - 25.0%
Red ‘Poor’ 0.000 points 00.0% Red “Poor’ 0.000 points 00.0
2.4.34 2.4.33
2 no F N 2 o ¥ no F QW
2 6.7529.00(n 75.096100.0% 2 2.2513.00(n 75.096100.0%
2 4.5016.75( 50.0%75.0% 2 0. 1.5022.25(1 50.0%75.0%
2 K 2.2514.50n 25.0%50.0% 2 oK 0.75%1.50(n 25.0%50.0%
2 0.0012.25( 00.0%25.0% 2 4 0.0020.75n 00.0%25.0%
ne 0.001 00.0% ne no 0.00Qn 00.0%
J 2 0.001 00.0% J 2 az 0.00(n 00.0%
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3.1R t N
2025 T "Q Euro NCAP 20197 "Q Euro NCAP i, TNCAP n ~ ( t7'Q) TNCAP 3 Q

2 DEFINITIONS 2 DEFINITIONS 3.12.1 3.12.1,

é é é é

Emergency Lane Keeping (ELK) i|Emergency Lane Keeping (ELK)7|3.12.1.2 = R = t N 31212 =R = N
default ON heading correction thal default ON headingorrection that i (Emergency Lane Keeping, ELIR (Emergency Lane Keeping, ELIR
applied automatically by the vehiclg applied automatically by the vehicle 3V 3>p I R 3V 5>p N
response to the detection of the vehl response to the detection of the vel y HT R LW HT R . WRHR R
that is about to drift beyorasolid lan{ that is about to drift beyond the edg¢ R HR RAT tY'Hs | Af tYHs |fFOCO A
marking, the edge of the road or irf the road or into oncoming or overtak ||-F nco Y Aj 1 A
oncoming or overtaking traffic in ti traffic in the adjacent lane.
adjacent lane.

Lane Keeping Assist (LKA)i headindLane Keeping Assist (LKA)T headin¢3.12.1.3 R = t N ¥ Lang3.12.1.3R = t N ¥ Laneg
correction that is applied automaticq correcton that is applied automaticaKeeping Assist, LKAM®R 3V | Keeping Assist, LKAR BV
by the vehicle in response to | by the vehicle in response to 3>p MR v 1Y 3>p MR v H
detection of the vehicle that is abou detection of the vehicle that is aboyH= | F NGO f 1 A& + YHs  |fFnco i
drift beyond a delineated edge ling drift beyond a delineated edge lingé |
the current travel lane. road edg®f the current travel lane. €

é é

Global Vehicle Target (GVT) 1 mean{Global Vehicle Target (GVT)i mean3.121.7 75 3 R Y Global Vehiclg3.121.7 55 3 RY Global Vehiclg
the vehicle target used in this proto| the vehicle target used in thpsotocol | Target, GVT y cb A v 1 | Target,GVTydbA (LSS test
as defined in ISO 19268:2021 1SO192063:2021x M3 R| protocoly n M3 R

Euro NCAP Motorcyclist Target
(EMT) i means the Motorcyclist targ

used in this protocol as specified in

3.12.1.835 R B (Euro NCAH
Motorcyclist Target EMT)b A
v inm 1SO192065 ¢ 13
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deliverable D2.1 of the MUSE proje
(Fritz and Wimmer 2019) which at tir
of publication is to be replaced w
ISO 192065.
Real Motorcycle 17 Means
motorcyclist target that can be use
the BlindSpot Monitoring Tests of th
protocol, as an alternative to the EI
The Real Motorcycle shall be a ty
approved twewheeled matrcycle
with a maximum speed of at le
80km/h by design, without front fairi
or windshield. It shall closely resem
the EMT (as specified in section 2.1
deliverable D2.1 of the MUSE projeq
thus staying within the me
dimensions of the most gistereq
middleweight naked motorcycles
Europe (i.e. wheelbase >1405mm.
<1445mm.).

Time To Collision (TTC) T means th
remaining time before the VUT strik

the GVT, assuming that the VUT &

Time To Collision (TTC) i means th
remaining time before the VUT strik

3.12.1.9 R (Real Motorcycle)...

the GVT, assuming that the VUT g

r A

R B P,

R R

M R

T 3w
aOH M&FE
HTR Yoy

u U 1445e |

MKnoa' 3

€ U 1405e

3.12.1.10 1 Y Time To Collision
TICyb" & R 55 3 R!

\7Z < > P Yé R

1

TTCyb™ &

vz

=4
a

>

P

Ya

R

3

Y Time To Collision

R |
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GVT would continue to travel with t§ GVT would continue to travel with tf n 3% RN K 11 n 3 RIM K;i 11
speed it is travéhg. speed it is travelling.
Lane Edgei means the inner side of {Lane Edgei means the inner side of {3.12.1.11R (Lane Edge).. r R[3.121.9 R (Lane Edge).. R
lane marking or the road edge lane marking or the road edge B H L B H !
Distance To Lane Edge (DTLE)i |Distance To Lane Edge (DTLE)i|3.12.1.PR Y Distancg3.12.1.D R Y Distance
means the remaining lateral distajmeans the remaining lateral distaToLang Edge, DTLEMD & R |ToLang Edge, DTLE : & R
(perpendicular to the Lane Ed((perpendicular to the Lane EdW T° - R YO wT = R \'a
between the Lane Edge and most gbetween the Lane Edge and most dd R R > YR & R R > YR
edge of the tyre, before the VUT crosedge of the tyre, before the VUT crosg T "H M Y T "H n Y
Lane Edge, assuming that the V|Lane Edge, assuing that the VU]R E vyl R F’ vyl
would continue to travel with the sajwould continue to travel with the sa
lateral velocity towards it. lateral velocity towards it.
Driv er Intention Monitoring system i 3.12.1.13 N  (Driver
means a system that is effective Intention Monitoring system, DIM
distinguishing intentional frol .. N XTI #u Xt W
unintentional lane crossing & I W MR 1 YuAaf
suppressing undesired interventi H NMKY9u/H vy |
and/or warnings.
3 REFERENCE SYSTEM 3 REFERENCE SYSTEM 3.122 ¥ N 3.122 8 N
é e e é
3.2 Lateral PathError 3.2 Lateral Path Error 3.122.2 3.122.2
3.2.1 The lateral path error is determi|3.2.1 The lateral path error is determi M ta R > M M ta R > GM
as the lateral distance between | as the lateral distance between | | ¢~ ke Y ot i ¢ " xp Tl Y 1
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centre of the frontaxle of the VUT| centre of the front of the VUT wh{ "Hy | A no’ P L "Hy | A no'’ L
when measured in parallel to | measured in parallel to the intek [1R L MR L
intended path as shown in the fig path as shown in the figure below. T/é e
below. This measure applies dur measure applies during both
both the straight lin@pproach and th straight line approach and the cu
curve that establishes the [ that establishes the lane departure.
departure. e
é
4 MEASURING EQUIPMENT 4 MEASURING EQUIPMENT 3.12.3 3.12.3
é é é é
4.2 Measurements and Variables 4.2 Measurements and Variables 3.123.2 3.123.2
4.2.1 Time T 4.2.1 Time T 3.12.32.4 T 3.12.32.4 T
{[To, time where To 1To, time where To (1) ToY™ P ZAMN To 1) ToY" P ZANO To
manoeuvre starts with 2s manoeuvre starts with 2s O O
straight path straight path (2) TikaY LKAN Tika
fTika, time where LKA Tika L - p
activates (for calibration Ey
purposes only if required)
TLow, time where LDW  Tipw TLow, time where LDW  Tipw (2) TwowY LDWN Tiow (3) TipwY LDWN TLow
activates activates 1 1
MTstees timewhere VUT Tsteer Tsteer time where VUT Tsteer 3) TsteerY a R q Tsteer (4) TsteerY a R 9 Tsteer
enters in curve segment enters in curve segment D 9 D 9
MMerossing time where VUT - Terossing | MTerossing time where VUT  Terossing | (4) Terossingd @ R Terossing | (5) Terossingd & R Terossing
crosses the line or road crossegshe lineor road " H M " H M

edge

edge

1

1
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4.2.2 Position of the VUT Xwur, | 4.2.2 Position of th¥UT ~ Xwvur, 3.123.2.2 M& Xvut 3.123.2.2 Ma Xvut
during the entire test Ywr | during the entire test Yvut R N8 Yvut R N8 Yvut
4.2.3 Position of the GVT Xauvr, 4.2.3 Positiorof theGVT  Xevr, 3.123.2.3 M XavTt 3.123.2.3 M 1] XavT
during the entire test Yevt during the entire test Yaevr 3 RNB Yaevr 5 RNB Yevt
4.2.4 Speed of the VUT ~ Viongwu | 4.24 Speed of the VUT ~ Viongwut | 3.123.2.4 M & Viongvut| 3.123.2.4 M& Viong,vuT
during the entire test T during the entire test ViatvuT R N - Viat,vut R NN = ViatvuT
Viatvut | 4.25 Speed of th&VT Vevr 3.123.25 M 7] Vevr 3.123.2.5 M7 Vvt

4.2.5 Speed of the GVT  Vevr during the entire test 3 RN = 3 RN =
during the entire test 4.26 Yaw velocity of the ¥ vt 3.12.326 M & ¥ T 3.12.326 M& Y T
4.2.6 Yaw velocity of the v vt VUT during the entire test R N P - R M P -
VUT during the entire test 4.27 Yaw velocity of the v gvt 3.12.32.7 M 7] Y GvT 3.12.327 M7 Y GvT
4.2.7 Yaw velocity of the ¥ gyt GVT during the entire test 3 RIT P o 3 RN P -
GVT during the entire test 4.2 8 Steering wheel qvut 3.12.328 Ma& qwr | 3.12.328 MA& qvut
4.2.8 Steering wheel 3wt | velocity of the VUT R NG R NG
velocity of theVUT during during the entire test e €
the entire test e

é

5 GLOBAL VEHICLE TARGET 5 GLOBAL VEHICLE TARGET 31245 35 R 312473 3 R

5.1 Specification 5.1 Specification 3.12.4.1 7 3.12.4.1 7

5.1.1 Conduct the tests in this protg5.1.1 Conduct the tests in this protq3.12.4.1.1 P 1 Y vV 3.124.11 p 1Y viang 3
using the Global Vehicle Target (GV using the Global Vehicle Target (GM3 R Y GVT¥Y 3"HY | 11 RY GVT¥Y 3'Hy L 5 3
as shown in Figurés-1 below. Th¢ as shown in Figurg8 below.The GVT3 R ¢ M1 B2 RMNU R ¢ M1 H2RMU
GVT replicates the visual, radar g replicates the visual, radar and LID y U v Y LIDARY] y U U Y LIDARY]

LIDAR attributes of a typical N

attributes of a typical M passengg
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passenger vehicle.

vehicle.

Figure5-1: Global Vehicle Target
(GVT)

5.1.2 To ensure repeatable results
combination of the propulsion syst
and GVT must meet the requireme
as detailed in ISO 19266

5.1.3 Only equipment listed in t
current version of TB029 Supplier
List may be used for testing. T
current version can be found on
Euro NCAP website.

5.1.4The GVT is designed to work w
the following types of sensors:

the following types of sensors:

Figure3: Global Vehicle Target (GVT| 3o

5 R (GVT)
312412 QM q
nY N ug 3 R
ISO 192063],

3.124.1.3 Yv AwD Q

TB029 w

MA P

.

5.1.2The GVT is designed to work wi3.12.4.1.47 3

£ NIl d

R T w

n

3b; 5 R(GVT)

3.12.41257 53 R

d

T weE
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9 Radar (24 and 77 GHz) 9 Radar (24 and 77 GHz) (1) Y 24 77 GHz (1) Y 24 77 GHz
T LIDAR T LIDAR 2 © 2 ©
{ Camera { Camera 3) (3)

When a manufacturer believes that| When a manufacturer believes thatf R " L& R I'e. N|. R ta R I 0.
GVT is not suitable for another type| GVT is not suitable for another typelZ~ £ n oyl muvng 3 nz- £€n oyl AL
sensor syem used by the VUT but n sensor system used by the VUT butR+ Y/ R i TNCAP p |3 Rt Y/ R i TNCAP|
listed above, the manufacturer is ag listed above, the manufacturer is as L P L
to contact the Euro NCAP Secretari| to contact the Euro NCAP Secretari

6 TEST CONDITIONS 6 TEST CONDITIONS 3.12.5 L 3.12.5 JUu

é é é é

6.2.4Unladen Kerb Mass 6.2.4Unladen Kerb Mass 3.12524 ER" ¥ Unladen Kerl3.12.52.4 ER" Y Unladen Ker

6.2.4.1lf applicable fill up the tank with6.2.4.1 Fill up the tank with fuel to |[Massy Masgy
fuel to at |l eas|l east 90% of t he3.12524.1R N 3t 90%43.12.52.4.1R n 3w 90%
capacity of fuel. é A A R n)) A A il

é é é

6.2.5.7 Vehicle dimension6.2.5.7 Vehicle dimension3.12.52.5.7 PR é&J/b | [3.12.525.7 PR é&J/b ]’
measurements shall be taken. |measurements shall be taken. | 'l MYR & /b V ISO8855 | MYR éJ/b T A=
purposes of this test procedure, vehpurposes of this test procedure, vej 1™ N v YBzWw 2D RILI A Y SAE/ N Y SAE
dimensions shalbe represented by/dimensions shall be represented by a . NG pT VR MiI N coordinate systegn v YBzW
two-dimensional polygon defined |dimensional polygon defined by {1, . eJy . now, 1| 2D . N pT OR Mi N
the lateral and longitudinal dimensiglateral and longitudinal dimensig N Nx3"H N . eJy. now, '
relative to the centroid of the vehifrelative to the centroid of the vehi B DL .. A 1|1 b MxY"™H M
using the standai®&O 8855coordinatiusng the standardSAE coordinate F’' 71§53 VY, 6"H B DLXY ... A
system. The corners of the polygon|system. The corners of the polygon| y | T E'T1§3 MY, 6
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defined by the lateral and longitudil
locations where the plane of the outs
edge of each tyre makes contact \
the road. This plane is defined

running a perpendicular line from t
outer most edge of the tyre to
ground at the wheelbase, as illustr:
in Figure6-3.

Longitudinal
locations
- -
P == A
/| i | !‘ A
.- 21
Y Ny
/s

Definition of
lateral location

Lateral
locations

Figure6-3: Vehicle dimensional

defined by the lateral and longitudi
locations where the plane of the outs
edge of each tyre makes contact with
road. This plane is defined by runnin
perpendicular line frm the outer mo
edge of the tyre to the ground at
wheelbase, as illustrated in Figlire

Longitudinal
locations

Lateral
locations
Defenition of

lateral location

Figure5: Vehicle dimensional

Bl fi & K-

"HY |

Herd i & R

measurements measurements
6.2.5.8 The vehi ¢6.2.5.8 The vehi (3125258R L, B |3.12.525.8 R L, B
lateral and longitudinal locations sl lateral and longitudinal locations stf ! u L : u L
be measured and recorded. be measured and recorded.
6.2.5.9 Requirements for Steering Rc¢ 3.12.52.5.9 > w
friction levels should be checked pi L 2 Y 3 ewr TB
to testing, as detailed in the Techal 038,
Bulletin TB 038.
7 TEST PROCEDURE 7 TEST PROCEDURE 3.12.6 t 3.12.6 t
é e e é
7.2 Test Scenarios 7.2 Test Scenarios 3.12.62 3.12.62
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The performance of the VUT LSS|The performance of the VUT LSS|R tN NMd R i YZN|R tN NM&d R i YZN
assessed in different scenarios tha] assessed in different scenarios tha wt, N P wt N’ P :
applicable to the system: applicable to the system:
- Emergency Lane Keeping (only wh - Emergency Lane Keeping (only wh (1) =R = t'N (R () =R = t N (R
LSS system is default ON) LSS system is default ON) N t Q 1YW t'N t Q 1YW
- Lane Keep Assist - Lane Keep Assist P ) P )
- Lane Departure Warning - Lane Departure Warning 2 R = t N 2 R = t N
- Blind Spot Monitoring (BSM) There is no specific performance 1 (3) R t VN 3) R t ¥ N
for Blind Spot Monitoring Systen (4) N (BSM) _ N M &Q Y
(warning only). VY
7.2.1 Tests in all scenariésxcept BSM[7.2.1 Tests in all scenarios will [3.12.62.1 V , ( N [3.12.62.1V M =
will be performed with 0.1 m| performed with 0.1 n¥ incrementd o)n | - Y "HX Y "HX Weéen F 0.1m/s
incremental steps within the latg steps within the lateral velociti Wen F 0lm/s p) Pl
velocities specified for the te specified for the test scenarios.
scenarios.
7.2.2 For testing purposes, assum¢7.2.2 For testing purposes, assum¢3.12.62.2 MY " [3.12.62.2 MY -
initial straightline path followed by | initial straight line path followed by| ¢ O+t VY W ¢ Ot Y Worw
fixed radius as specified for the { fixed radius as specified for the § ME & "A =Y q 6 t’ “LINEGCA=Yq 6t "l
scenarios, followed agaby a straigh scenarios, followed again by a straji K O aa R Yg KO aa R Yg
line, hereby known as the test pi line, herebyknown as the test pa] = X ~YKWv i R alN| X “YKWvn R an
Control the VUT with driver inputs { Control the VUT with driver inputs aN W * | aN W " |

using alternative control systems t
can modulate the vehicle controls

using alternative control systems t{
can modulate the vehicle controls
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necessary to perform the tests. necessary to perform the tests.
7.2.2.1 The vehicle manufacturer s|7.2.2.1 The vehicle manufacturer s|3.12.622.1 R W 3.12.622.1 R W
provide informabn describing th| provide information describing t “ ¥ closedlooppath i /H < “ ¥ closedlooppath i, /H <
location when the closed loop p| location when the closed loop pa all bn YO 9en all Db» YW 9 &l
and/or speed control shall be ende( and/or speed control shall be ende 4N WY 4 N W oy x/  0el
as not to interfere with the syst| as not to interfere with the syst A O | x/ R - > Y PZIl~ P
intervention for each testThe tes intervention for each test. Otherw a4 WT Y/  0él YWo N I, Lw  Zi
laboratory shall then verify the relef for each lateral velocity, two| . - > Y PZIl~ P nNcd ~ 2y R =y H
point for the highest lateral veloci calibration runs shall be performed YWo ¢ N J 1 Lw Zi P <Y yawrate 1 X ny
Otherwise  when the  vehicl order to determine when the syst nNcd ~ 2y R =y 'H W 0N HY- L
manufacturer does not prov| activates. ©mpare steering whg P =Y yaw ratef X n"yle
information,two calibration runs shq torque, vehicle speed or yaw ratg W 9 N Y1 |
be performed for each lateral velo¢ both runs and determine where theié
in order to determine when the sys| a notable difference that identifies
activates. Compare steering wh location of intervention.
torque, vehicle speed or yaw ratgé
both runs and deteiime where there
a notable difference that identifies
location of intervention.
é
7.2.2.3 If the intervention point of t| 3126223 f Y4 ° B3
function occurs before the tart Viat,ur 11> ny
Vlatyut is reached, the test laborat P_ Vlatyur=0.6m/¥ B 7 L,
will conduct a verification check of tl ¥y L 1 YP UC’ L
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Vlatyur=0.6m's test case (both f D R TN " Yu W

dashed and solid line) using a strat 3.12.62.3 Hy M P

line vehicle path intersecting with (Qvut), L Y,

curved lane marking which results P 31 Y ON 9

t he yawwdshownia7.2.3] n "H UMOR

maximum of 3 runs shall be conduc Y DTLEy]

(both for solid and dashed line), wh

the system intervention and result

DTLE is monitored.
7.2.2.4 When the closed loop path e 3.12.622.4 ) b: Y

the driver's hands or the control Awn'H a =" C) oVY|3

remain passive on the steering wi nNkFWw nNne Yw "

without applying deliberate force | i DGO nNept]

reflecting the behaviour of

inattentive dwer holding the steerir

wheel.
7.2.3 The following parameters sho/7.2.3 The following parameters sh03.12.623 v n W 1 0 312623 vinnwt 0
be used to create the test paths: be used to create thest paths: d )

I I - - - | : ( :

o3 - b0
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Alternatively, where a vehicle feature H™ Y R N
Driver Intention Monitoring (DIM (DIM)u R = t N wu/
system alongside LKA and/or LDW, t HR t yN 1 YXKv
following parameters may be used mwt a4 " YOR
create the test paths (choice at i Yoy /] O TNCAP
discretion of the OEM prig P DIM N ) J vl
confirmation by the Euro NCA ( )

Secretariat that the DIM system
deemed eligible):

=
Where the lateral offset d from the l§ Where the lateral offset d from the I§ R H A 1R 'H A
marking or road edge: marking or road edge:
d = d1 + d2 + Half of the vehicle wig d =d1 + d2 + Half of the vehicle wid d =d1 +d2 R =AC3 (m) d=dl+d2R <A G 3 (m)
(m) (m) W Wy
With: With: dlL Po o4Y. M | di Po o04Y: N
d1l: Lateral distance travelled dur| d1: Lateral distance travelled dur| Y my Y my

curve establishing yaw angle (n curve establishing yaw angle (n

d2: Lateral distance travelled dur| d2: Lateral distance travelled dur| d2: | - wQ n | d2: | = rQ N

Viat Steady state (m) ViatSteady state (m) Y my Y my
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iwn s
| "'IHL!L
Figure #1: Vehicle paths definition
7.2.4Emergency Lane Keeping tests|7.2.4Emergency Lane Keeping tests|3.12.62.4 =R = ¢ N 3.12.624 =R = tN
7.2.4.1Road Edge tests 7.2.4.1 Road Edge tests 3.12.62.41 3.12.62.41
ELK Road Edgéests will be performe ELK Road Edge tests will be perforn] v < 023 v = 023
with 0.1 m/s incremental steps wit] with 0.1 m/s incremental steps witl 0.6 BYWen F 0.1m/g 0.5m/s BYWen F 0.1m
the lateral velocity range of 0.2 | the lateral velocity range of 0.2 PYZ no ¢ . - PYZ no 9
0.6m/s for departures at the fr¢ 0.5m/s for departures at the frg L Ma T L
passenger side only. passenger side only. ) ( )

Figure 72: ELK Road Edge scenari
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7.2.4.250lid line tests 3.12.62.42
ELK Solid line tests will be @rformec 0 = 023

with 0.1 m/s incremental steps witl 0.6m/s BYWel F 01

the lateral velocity range of 0.2 m/s | -« PYun R Z

0.6m/s for departures at both side: My R P L (@

the vehicle in a fully marked lane. (T ¢ ¢ Kt 'H )

nontested side can be solid or dash

(I G == c=p_ = =

Figure 73: ELK Solid Line scenariog 9. =R = t N I
7.2.4.30ncoming vehicle 7.2.4.20ncoming vehicle 3.12.62.4.3 WwR 3.12.62.4.2 WwR
7.2.4.3.1For the oncoming scenario {7.2.4.2.1For the oncoming scenario 13.12.62.4.3.1 , WRT Y |3.12.62.4.2.1 ., WRI Y1
GVT will follow a straightline path it GVT will follow a straight line pathi %3 RN’ R YZT 0a& 3 RN R Yz1 0a
the | ane adjacenthe | ane adjacenR w08 u Zp G Tul|R wO8 u Zp CQ Tul
position, in the opposite direction to| position, in the opposite directionto] ;7 3 R T1 Mi & R 7 3 RMNOMi R MM
VUT. The straigidine path of th{ VUT. The straight line path of tft R MTI B 1.5m B 1.5m

target will be 1.5m from the inner sj target will be 1.5mrbm the inner sid

of the centre dashed lane markinf] of the centre dashed lane marking.

the VUT lane.

7.2.4.3.2The paths of the VUT af7.2.4.2.2The paths of the VUT ar3.12.62.4.32°" E4 R wuJj % (3.1262422" EA R ujg 3

20¢
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target vehicle will be synchronised| target vehicle will be synchronised RN “~Yv R A> cOo RN “Yv R A> @9
that the front edges of the vehicle n{ that the front edges of the vehicle n] = 10. ~ Yt GCR n -~ 10. ~ Yt GCR n
with a lateral position that gives a 1{ with a lateral position that gives a 1 me Y N aw vy nme Y " N aw vy
overlap (assuming no system react| overlap (assuming no system react|( ) ( )
of the widthof the VUT. of thewidth of the VUT.
(@) — 7 ©
-
1O
Figure 74: ELK Oncoming vehicle
scenario paths
7.2.4.3.3ELK oncoming vehicle tes7.2.4.2.3ELK oncoming vehicle tes3.12.62.4.3.3 , WR 0 |, [3.12.62.4.23 . WR o
will be performed with 0.1 m| will be performed with 0.1 m| < 023 0.6m/s BYWE Il = 0.33 0.6m/s BYWE Il
incremental steps within the latg incremental steps within the latg £ 0.1 m/s = PY mno|F 0.1mls | - PY n o
velocity range of0.2 to 0.6m/s fo| velocity range of0.3 to 0.6m/s fo M L n L
departures at the driver side only. | departures at the driver side only.
7.2.4.40vert&ing vehicle 7.2.4.30vertaking vehicle 3.12.62.4.4R R 3.12.62.4.3R R
7.2.4.4.1For the overtaking scenariq7.2.4.3.1For the overtaking scenariq3.12.62.4.41R RM Y7 |3.12.62.4.31R RN Y1
GVT will follow a straightline path it GVT will follow a straight line pathi %3 RN’ R YZT 0a& 3 RN R YZ71 0va
the |l ane adjacernthe | ane adjacenR ®O0B u Zp G 71 |R ®0OB u zZp C 17}
position at the driver side, in the sg position at the driver side, inthesg 7 3 RTIMI a R n 3 RIMOMi R N
direction as the VUT. The straiglie| direction as the VUT. The straight li R Tl B 1.5n], B 1.5m,
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path of the target will be 1.5m from { path of the target will be 1.5m from {
inner side of the centre dashed | inner side of the centrdashed lan
markingof the VUT lane. marking.
7.2.4.4.2The paths of the VUT ai7.2.4.32The paths of the VUT and tar(3.12.62.4.42 ° E4 R usg 3531262432 E& R usg 3
target vehicle will be synchronised| vehicle will be synchronised so that RN ~ Yv 15 3 R RN ~Yv 5 3% RN
that the longitudinal position of t| longitudinal position of the leadit , 8 > & R N 8 LB & R M B
leading edge of the target vehicle edge of the target vehicle is equa] L Y+t GCR n Mns L Yt GCR n ns
equal to that of the rear axle of the V| that of the rear axle of the VUT at{ ( N aWwW )| N aw )|
at the impact point (assuming | impact point (assuming no syst
system reaction). reaction).
7.2.4.4.3ELK overtaking vehicle teg7.2.4.33 ELK overtaking vehicle tes3.12.62.4.43 R R 0 ., [3.12.62.4.33 R R o
will be performed with 0.1m| will be performed with 0.1m| < 0.23 0.6m/s BN W N = 0.33 0.6m/s BIMT W N
incremental steps within the latg incremental steps within the latg R YWwuy = 053 R YWy | = 053
velocity range of0.2 to 0.6m/s fo| velocity range of0.3 to 0.6m/s fo| 0.7m/sM W R YWeunu F|O07m/sNw R YWwen f
unintentional lane change and 0.5 unintentional lane change and 0.5 0.1 m/s - PY nu 0.1 m/s - PY 7y
0.7m/s for intentional lanehanges fg 0.7m/s for intentional lane changes M L n L
departures at the driver side only. | departures at the driverds only.
7.2.4.4.4 Both unintentional an7.2.4.34 Both unintentional an3.12.62.4.44 01t Z Y p(3.1262434 0t Z ny p
intentional lane changes are teste| intentional lane changes are teste( W w AR d I W w AR (09]
two situations: two situations: () 3 3 Ruad R W g3 3 RU& R W1
- GVT and VUT travel at the sar - GVT and VUT travel at the sar m - Y T =Yy Mm p Y T =¥
speed (no relative velocity) speed (no relative velocity) 273 3 R @8km/h Ra| (2 57 3 R @8km/h RA&
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- GVT @ 80km/h is overtaking th - GVT @ 80km/h is overtaking tf R @ 72km /[ ¥ 71 = R @ 72km /i1
VUT @ 72km/h (relativevelocity of VUT @ 72km/h (relative velocity ¢ t 8km/hy t 8km/hy
8km/h) 8km/h)
7.2.4.45 The following paramete|7.2.4.3.4 The following paramete|3.12.6.2.4.4.5 v n Wt tWw [3.1262435 vinwt £t W
should be used to create the test g should be used to create the test R . T yzw R . S Yzwm
for the intentional lane change tg for the intentional lane change te Tsteerl1> W 1.0s + 0.5s Tsteerl1> W 1.0s + 0.5s

where the turn signal is applied at ] where the turn signal is appliedat 1 y : y

t 0.5s before Jreer + 0.5s before Jreer

Ve | ® Vo |3 G| [ [y | SREARACE| S h | B | [l | | <AEASALE| o | e e
Where the lateral offset d from the l§ Where the lateral offset d from the I§ R A X R A :

marking: marking: d=dl1+d2R =AC3 (m) d=dl1+d2R =AC3 (M)
d = d1 +d2 + Half of the vehicle wid{ d = d1 + d2 + Half of the vehicle wig W u, : Wy

(m) (m) diL: Po 0dY4: N diL Po 0Y. n

With: With: Y my Y my

d1l: Lateral distance travelled dur| d1: Lateral distance travelled dur| d2: - rQ n dz: = rQ N

curve establishing yaw angle (m) curve establishing yaw angle (m) Y my Y my

d2: Lateral distance travelled dur| d2: Lateral distance travelled duri( ) ( )

Viat Steady state (m)

Viat Steady state (m)
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Figure #5: ELK Overtaking scenaric

7.2.5Lane Keep Assist tests 7.2.5Lane Keep Assist tests 3.12.62.5R = t N 3.12.62.5R = t N
7.2.5.1 Road Edge tests 3.12.62.5.1
LKA Road Edge tests will [ U <023 0.5m/s
performed with 0.1 m/dncrementg BYWén F 01lm/s .
steps within the lateral velocity rangg - PY no ¢ M4
0.2 to 0.5m/s for departures at the fi M |

passenger side only.

e — )

(- £
I( o

i —

7.2.5.1Dashed line tests 7.2.5.2Dashed line tests 3.12.62.5.1 3.12.62.5.2
LKA Dashed line tests will be perform LKA Dashed line tests will R = U N T 0 R = t N 1 U]
with 0.1 m/s incremental steps witl performed with 0.1 m/s incremen - 023 0.6m/s BYW . = 023 0.5m/s BYW

n F 0.1m/s . = PY
b R Z N L

o
o

N £ 0.1m/s |, = PY
v R Z N L

the lateral velocity range of 0.2 | steps within the lateral velocity range
0.6m/s for departures at both sideg 0.2 to 0.5m/s for departures at b

h]
<
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the vehicle. sides of the vehicle. ( ) ( )

Figure 76: LKA Dashed line scenaric

7.2.5.2S0lid linetests 7.2.5.3So0lid line tests 3.12.62.5.2 3.12.62.5.3

LKA Solid line tests will be perform¢ LKA Solid line tests will be performg R = UN T 0| R = U N T 0

with 0.1 m/s incremental steps witl with 0.1 m/s incremental steps wit i = 023 0.6m/s BYW ) = 023 0.5m/s BYW

the lateral velocity range of 0.2 | the lateral velocity range of 0.2 éu F 0.1m/s | - PY el F 01lm/s | - PY

0.6m/s for departures at both sideg 0.5m/s for departures at both sides nOR Z T L nmOR Z N L

the vehicle. the vehicle. ( ) ( )

Figure #7: LKA solid line scenarios

7.2.6Lane Departure Warning tests |7.2.6Lane Departure Warning tests |3.12.62.6R y ©N 3.12.62.6R y tN

Perform the LKA single line tes{ In case of LDW only systems |’ < 063 1.0m/s Y P|° XR y © N 'HN

within the lateral velocity range of ( systems where LDW can be used { R = UN T R Kw R y t Wi

to 1.0m/s. standalone function, perform the tg L qf Y/ P Wt L R
below. When combined with an LK = ¢t N u/H =R =
and/or ELK system, assess the LI N vii: YK R =
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performance during LKA or EL t N H =R = t N
testing, excluding the intentiong Y R y t¢N
overtaking scenario. N YNHhg W R L
7.2.6.1 Dashed line tests 3.12.62.6.1
LDW Dashed line tests will | R y N I
performed with 0.1 m/s incremen 0 = 023 0.5m/s BY
steps within the lateral velocity rangg Weun F 01mis - pPY
0.2 to 0.5m/s for departures at b no R Z 1N L
sides of the vehicle.
7.2.6.2 Solid line teas 3.12.62.6.2
LDW Solid line tests will be performg R y N I
with 0.1 m/s incremental steps wit 0 = 023 0.5m/s BYW
the lateral velocity range of 0.2 én_F 0.1 mis - PYn
0.5m/s for departures at both side U R Z N L
the vehicle

é é
7.2.7Blind-Spot Monitoring Tests 3.12.62.7 N
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7.2.7.1 For the Blind Spot Monitori 3.12.62.7.1 N
scenario, the target vehicle will follg Y3 R H & R w0
a straightline path in the lanadjacen B 1 NR P Y &
t o the VUTOSsS i n R p CGO]l3% R R
same direction as the VUT. T M B 1.5nY 14
straightline path of the target will 4 N wa R B
1.5m from the inner side of the cer P R AMYyB |

dashed lane marking (Figure87Blind

Spot Monitoring scenario). The VUT]

positioned in the cerdrof the driving

lane.
7.2.7.2 The tests should be repeated 3.12.62.7.2 3 mn U a
the test target to both the nearside R M 'Q (nearsidel (farside
farside of the VUT. I P L
7.2.7.3 The tests should be condu 3.1262.73 vinn 3 Ru3
with both the GVT and EMT (or a R¢ R BYHnm Ra’ 3
Motorcycle as an alternative t Yy P 1

target).
7.2.7.4The tests are conducted wit 3.12.6.2.7.4 Wad R

VUT speed of 72km/h and a tar = 72km/huy3 R = 80
speed of 80km/h. km/h P |
( )
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e
Figure 78 Blind-Spot Monitoring
scenario

é
7.3.3 For vehicles with a system wh 3.12.63.3 R = UN I
LKA dashed line is implemented as P =R = ¢t N
ELK functionality (defaukon) but no nrf Y wWT/NHz
including aDIM feature, conduct th N n R Y V
calibration runs as stated in 7.2.2.1 3.12.62.2.1 P Yu
monitor the steering torque at "HY <09 NN " 2]
intervention point for all the later \' " 2 (Qverriding torqug HoUL
velocities. The overriding torque shall 0 3.5Nnj
<=3.5Nm. e
é
7.4.3 The test shall start at TO an(7.4.3 The test shall start atdnd isvalid|3.12.64.3 0 To OY  To [3.12.643 0 To OY " To
valid when all bondary conditions aj when all boundary conditions are 1 Tika/Tiow I T w'HX Y a Tika/Tow M T w'HX Ya
met between TO and.ifa/Tiow: between Tand Tika/Tiow: LY/ ¢ X JUY/ ¢Xc
ELK Road Edge, LKA, LDWand BSM ELK Road Edge, LKA and LDy =R = U N Tl y =R = t N I y
scenarios: scenarios: R = N V¥R t R = t'N YWuR
- Speed of VUT (GPSpeed) 72 4 - Speed of VUT (GPSpeed)72 1 y N W N t yN
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