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3.2 Definitions

Direct Monitoring — Where driver state
determination is supported by sensor(s)
directly observing the driver.

Indirect Monitoring — Where driver

state  determination is achieved
indirectly through means other than
sensor(s) directly observing the driver

(e.g. steering input).

Impaired driving — A driver who is
disconnected from the driving task or
not in a physical state that is sufficient
for due to

safe driving, either

distraction, fatigue or sickness.

Distraction — Anything (e.g. secondary
tasks) that reduces the driver’s focus on

3.2 Definitions

Impaired driving — A driver who is
disconnected from the driving task or
not in a physical state that is sufficient
for safe driving

- Fatigue — State of the driver where
he/she is not awake enough to
properly perform the driving task

- Distraction Anything (e.g.
secondary tasks) that avoid the
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the primary task of driving/controlling|  driver to focus on the primary task of [§& =3 & Z 3% - Bfmeni & Eik o
the vehicle. driving/controlling the vehicle
- Long Distraction — A single long| - DUI — Driving Under the Influence| (1) & A~ 8- ? F PR 3) KR4 PR ERIFHS 4
duration distraction which takes the|  of alcohol or drugs L2 S E R F RS F A .
driver’s gaze away from the forward A > i FRARTT o
road view. - Sudden sickness — An instant and (4) FH P p:Tdp FIR IR 2 @2
- Short Distraction / Visuall unexpected illness wherein the| (&) EX A SHREIE I FRF L3 RlEA g0 R BB EER R

Attention Time Sharing (VATS) —
Repeated short duration gazes away
from the forward road view, which
cumulatively reduce the driver’s
awareness of the driving situation,
until their attention returns to the
driving task for long enough for
them to fully assess the driving
situation.

- Phone Use — A subset of short
distraction (VATS) where the object
the driver’s attention is shared with
is their mobile phone.

Fatigue — State of the driver where
he/she is not awake enough to properly
perform the driving task

driver is not able to perform his
driving task

(VATS): 45 § @il 3 B R

B> FRAT R Rt F R
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- Drowsy — State of the driver where 1) “* PR B2 R SRR EHE R
tiredness has an adverse effect of the -Es A ER IRt A2 T

driver’s ability to focus on the
driving task.

- Microsleep — A microsleep is a
temporary episode of sleep which
may last up to several seconds.

- Sleep — In this assessment sleep is
considered as when a driver has been
in a state of unconsciousness due to
fatigue for a period of greater than a
few seconds.

Unresponsive Driver — Where a driver
becomes unresponsive during driving,
likely due to an onset of sudden
sickness or extreme fatigue.

Impaired driving vehicle response —
Warning and/or adapted vehicle mode
after an impaired driving has been
detected
- Impaired driving warning
Warning issued in case the system

Impaired driving warnings and
interventions Warning and/or
adapted vehicle mode after an impaired
driving has been detected

Impaired driving warning

Warning issued in case the system

1185 -

(2) FrpEpm HcpER & - f8 47 P chpiy

Mo P S -

(B) PEAR A EEY PR G E
S TR K A RS R A8
Bpshe i -
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determines an impaired driver

- High sensitivity mode — A more
sensitive and earlier warning and/or
intervention of Safety Assist systems
to compensate for the driver state

- Minimum Risk Manoeuvre -
Emergency manoeuvre where the
vehicle will come to either a
controlled stop or speed of <10km/h
without input from the driver.

Owl type movement — A shifting of
visual attention away from the road and
forward-facing  position that is
primarily achieved by head rotation
followed by the eyes.

Lizard type movement — A movement
in which the driver focuses on a task by
moving primarily their eyeline away
from the road with their head/face

remaining in the forward-facing

position.

determines an impaired driver

- High sensitivity mode — A more
sensitive and earlier warning and/or
intervention of Safety Assist systems
to compensate for the driver state

- Reduced speed mode — Vehicle
state where the speed is limited and
high system sensitivity

- Emergency Stop Manoeuvre —
Emergency manoeuvre where the
vehicle will come to a controlled
stop

2.4.1.1.10 Fsp st #e iF: - AR L

FABBH T A BB FENEH T
DREALAAS o B H B S i PR

o

241111 Urif N de (R B O B AL

R BAS B > b PFEE /% R 4F 6 o a0

S oehie ¥ kB3 E s (o

)

(4

?%%i#ﬁff%:?ﬁ%ﬁ%‘ﬁﬁ&ﬁiﬁ

Pyl .




2025 & 4% Euro NCAP .37

2022 & 5% Euro NCAP .37

237 TNCAP i~ ¥ $(¥ )

¥ TNCAP % - 5%

Degraded system — A direct driver
monitoring system is considered
degraded in this assessment when an
entire  subsystem becomes fully
unavailable. E.g. A direct driver
monitoring system which uses head
pose tracking and eye tracking would
be considered degraded if eye tracking
became fully unavailable therefore
preventing the system identifying any
lizard type movements.

Eye lid aperture — Distance between the
point where the straight line drawn in
the y-axis direction from the midpoint
of line segment connecting the outer

and inner corners of the driver’s eye
overlaps the lower edge of the upper
eyelid and upper edge of the lower
eyelid. Measured when driver is awake
and attentive.
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In-vehicle infotainment (1VI) system -

The area containing the infotainment
system and/or vehicle controls,
typically located centrally ahead of the
front row seating in the conventional
passenger car layout.

3.3 Prerequisites

In order to be rewarded any points in
each of the individual assessment areas
of this protocol, SBR, DSM and SAS
systems must be fitted as standard
equipment to the model tested as
defined in the Euro NCAP Vehicle
Specification, Sponsorship Testing and
Re-testing Protocol.

To be eligible for scoring points in
DSM:

*All seating positions must have met
the SBR requirements detailed in
Section 3.4. However, the fitment of
rear seat occupancy detection and
compliance with Section 3.4.3.2.3 is
NOT a prerequisite for scoring in

3.3 Preconditions

To be eligible for scoring points in
DSM, the SBR requirements in section
3.4 must be met:
- Front seats including occupant
detection

- If applicable, at least one rear seats
with

unbuckling and/or occupant

detection
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DSM.

*The vehicle under assessment must be
equipped with an AEB system
(meeting the Euro NCAP C2C and
VRU preconditions as a minimum) and
an LSS.

3.4 Seat belt reminder assessment

All seating positions in the vehicle will
be assessed including optional and
removable seats.

All front row seating positions must
meet the assessment criteria of Section
3.4.1 and 3.4.2 as a prerequisite of
scoring.

All rear seating positions must be
equipped with SBR and meet the
assessment criteria of Section 3.4.1 and
3.4.3. Only those rear seating positions
equipped with occupant detection that
are also compliant with Section
3.4.3.2.3 will be eligible for SBR
scoring.

Only when the wvehicle under
assessment is equipped with an AEB,
LSS and/or SAS system, points can be

scored for DSM.

3.4 Seat belt reminder assessment
3.4.1 General requirements
All seating positions in the vehicle will
be assessed including optional and
removable seats.
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3.4.1 General requirements

3.4.1.3 Occupant detection
In the case of the driver's seat,
occupancy can be assumed so the
system does not have to be capable of
detecting whether or not the seat is in
use. For all front seat passengers, seat
use must be detected. For all rear seat
passengers, only those equipped with
occupant detection that are also
compliant with Section 3.4.3.2.3 will
be eligible for SBR scoring. Euro
NCAP defines occupancy as use by an

occupant larger, taller or heavier than a...

small female (5th percentile).

3.5 Driver State Monitoring

For the evaluation of Driver State
Monitoring systems (DMS), Euro
NCAP requires a dossier from the
OEM containing a detailed technical
assessment.

3.4.1.3 Occupant detection
In the case of the driver's seat,
occupancy can be assumed so the

system does not have to be capable of
detecting whether or not the seat is in
use. For the front seat passengers, seat
use must be detected. Systems that
feature rear seat occupant detection are
eligible for higher scores. Euro NCAP
defines occupancy as use by an

2413.1- 4

A

241313 % g ©p

X RMAEKEBFRERL L

241313 B Pl
F2FRMEEERFRER LG %

occupant larger, taller or heavier than aj...

small female (5th percentile).

3.5 Driver Monitoring Systems
For the evaluation of
Monitoring Systems, a simplified Euro
NCAP Advanced approach will be
used for 2020. This means that the
manufacturer must provide a dossier
containing detailed  technical

Driver
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assessment as per Euro NCAP
Advanced protocol.
The dossier should contain: The dossier should contain: TR E § BrHFERES £
- Sensing, providing evidence that the| - Technical detail about the system, to| (1) & Bl &z@ P g R4 e & | (1) ,j‘< SLHRE B R I @ g “g L
sensing system is capable of sensing a| fully understand its functionality, AR B LA P ERT AR L TRE MR TR
wide variety of different drivers and| relevant components, and intended BT e itena 4 o TP ik o
that is able to operate in a wide range| availability. (2) BB AT v au sl 2 JAMELKEL BHALS AP
of circumstances. - Test procedures, criteria and limits by o PEPEE R EF 2 FlE o e L
- Driver state, demonstrating which| which the performance of the system| (3) 2 #%F J:miip @ et (3) TP 7 i L 5T FE T
elements of Distraction, Drowsiness| was verified BRAKE2ZF I - (Real-world) #* #iC4% & (7= iz 2
and Unresponsive Driver can be| - If available, the dossier should ER(FEEY)-

identified by the system. summarize the findings from real-
- Vehicle response, detailing the| world or simulated real-world
vehicle response to a certain driver| evaluations.

state.

To be eligible to score points the OEM 2 ’ﬁﬁi% 23 Pt EEASBFEET
must demonstrate by means of a dossier Mizghpe 2414187 R -
that they meet the general requirements A 2 24142 ¢ R kG
set out in 3.5.1 and the noise variable B (REE RS-
requirements  (direct  monitoring

systems only) set out in 3.5.2.

To score points the OEM must 2 PEE s EF Al FEABTHE
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demonstrate by means of a dossier that
they meet both the detection
requirements set out in 3.5.3 and the
related response requirements set out in
3.5.4. The breakdown of points
available is set out in 3.6.

Euro NCAP test labs will conduct
(spot) testing to validate the data
supplied in the dossier.

In addition, the OEM must provide a
separate dossier for the test laboratory
reference, which shall be based on the
main dossier but must not include
confidential information e.g., system
KPI figures, test subject pictures, etc.

3.5.1 General requirements

To be eligible for scoring points in
DSM, the system needs to be default
ON at the start of every journey and

deactivation of the system should not
be possible with a momentary single
push on a button.

3.5.1 General requirements

To be eligible for scoring points in
DSM, the system needs to be default
ON at the start of every journey and
deactivation of the system should not
be possible with a momentary single

push on a button.
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Direct monitoring systems must be
active at all times when the vehicle is in
forward motion at speeds >10km/h. A
cumulative period of up to 1 minute of
driving at speeds >10km/h is permitted
for the system to begin measuring the
driver state, this is acceptable providing
it is detailed in the OEM provided
dossier. For fatigue-related driving
behaviour, a learning period of up to 30
minutes is permitted from the start of
every journey (see 3.5.3.2)

Indirect monitoring systems must be
active when the vehicle is in forward

motion at speeds >65km/h.

3.5.2 Noise Variables

3.5.2.1 Drivers
A sensing system which is robust and
covers a wide variety of the driver
population will be eligible for scoring

points. Covering the full range of each
driver variable detailed here is a
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prerequisite to scoring points in the
DSM assessment. The OEM needs to
demonstrate, by means of a dossier,
that the sensing system was verified
using a population covering at least the
following ranges and elements:
- Age Youthful (16-18) — aged (>80)
- Sex All
- Stature AF05 — AM95
- Skin Complexion Fitzpatrick Skin
Type (1 - 6)
- Eye lid aperture! From 6.0mm up to
14.0mm
! Comparative Evaluation of Asian and
White Ocular Topography, Hickson-
Curran et al, 2014.

It is acknowledged that system
performance may be affected by some
combinations of noise variables. The
OEM must demonstrate that system
performance does not deviate strongly
with different noise variables e.g.
gender, age, ethnicity etc. The OEM’s

supporting evidence may be generated

iZ 37 TNCAP £~ ¥ % (% = %K)
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by sampling different noise variable
combinations.
3.5.2.2 Occlusion 24.1.4.2.2 Eid%
There are a number of variables seen in FEER TRIEAY 0 G F R

real world driving that may occlude the
driver’s facial features from the DSM
system. A robust system must not be
degraded by the most common
occlusion variables. Covering the full
range of each occlusion variable
detailed here is a prerequisite to scoring
points in the DSM assessment. The
OEM must demonstrate, by means of a
dossier, that the DSM system
performance in not degraded in the
following ranges and elements:
- Lighting Daytime (100,000 lux) —
night-time (1 lux) when measured
outside the vehicle, using the method
stated in Annex B.7 of AEB VRU
systems test protocol.

- Eyewear Clear sunglasses with >70%

transmittance* including those with

thick rims.
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-Facial hair
in length)

Short facial hair (<20mm

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

There are a number of variables that
may occlude a driver’s face which may
prevent a suitably robust system from
maintaining a consistent level of
performance. A robust system should
be able to recognise when its
performance is degraded. The OEM
must demonstrate, by means of a
that when faced with the
following ranges and elements the
DSM system is either not degraded in

performance or that performance is

dossier,

degraded and the driver is informed
within 10s of the occlusion being
present with visual and/or audible
It is sufficient for the
information on

information.
performance
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degradation to appear once per journey.

- Hand on wheel One hand on wheel
at 12 o’clock position

- Facial occlusion eyes Face-mask,
hats, long head hair fringe obscuring

- Eyewear Sunglasses with a <15%
transmittance*

- Eyelash makeup
makeup

- Facial hair
(>150mm in length)

* Referred to light in the wavelength

Thick eyelash
Long facial hair
operated by the camera (Transmittance
of sunglasses should correlate to the

light used by the sensor).

3.5.2.3 Driver behaviours

There are a number of common driver
behaviours that have the potential to
affect the performance of the DSM
system. The OEM must demonstrate,
by means of a dossier, if and how the
DSM system performance is affected
by the following driver behaviours.

=

LG e HLELD v
12845125 1 -
BN R ) D dor | s
o+~ E A R -

P AR ¢ i ok ] 3t 15%% 2 5 1B
Bt o

PRpES T R RS
R SR SAE Sl G ety

150mm) -

S

=

B =

i pt* iF K F Ry BRI T TER P
2 R (FERHEZ G F LR
g2 LR E) -

241423 B % {7 5
P EFAERGEL T AR
fi E Rk 2 A o BIRE

iz HE SR EE R P




2025 & 4% Euro NCAP .37

2022 & 5% Euro NCAP .37

i 37 TNCAP £~ ¥ % (%

Jir

Iy

¥

& TNCAP % - =%

There is no performance requirement.
- Eating

- Talking

- Laughing

- Singing

- Smoking / Vaping

- Eye scratching / rubbing

- Sneezing

3.5.3 Detection of Driver State

3.5.2 Detection of Driver State
This section is foreseen for 2023
implementation and will be developed
by the Euro NCAP WG on OSM

Wi o
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* ©

IR
4 PP /P B ©
*—r\zE \:ﬁ o
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2.4.1.4.3 K Bk fi 2 i i)

3.5.3 System Warning and/or
Intervention
This section is foreseen for 2023

implementation and will be developed
by the Euro NCAP WG on OSM
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When the general requirements are
met, the system is eligible for scoring
points in Distraction, Fatigue and
Unresponsive Driver.

3.5.3.1 Distraction
Where  applicable, Owl (head
movement), Lizard (eye movement)
and body lean looking behaviours are
used to assess detection of driver
distraction in three main areas:
- Long Distraction
o Away from forward road, non-
driving task
0 Driving task
- Short Multiple Distractions (VATYS)
o Away from forward road, non-
driving task
0 Driving task
o Away from road (multiple
locations)
- Phone Usage
0 Phone Use Detection — Basic (Phone
not  within
windscreen)

driver’s view  of]
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0 Phone Use Detection — Advanced
(Phone within driver’s view of]
windscreen)

3.5.3.1.1 Driver Gaze locations
The OEM must demonstrate, by means
of a dossier, that the driver is classified
as distracted in the following
combinations of distraction scenario,
movement type and gaze location.

For Long Distraction and Short
Distraction (VATS), PASS / FAIL is
assessed per movement type; all gaze
locations listed per movement type
must be covered to be awarded a PASS.

For Phone use, PASS / FAIL is
assessed per distraction scenario; all
movement types and gaze locations
listed per distraction scenario must be
covered to be awarded a PASS.
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3.5.3.1.2 Long Distraction

A long distraction is considered a
single long duration driver gaze away
from the forward road to one consistent
location of >3 seconds. Euro NCAP
understands that dangerous situations
can occur both within this 3 second
period as well as after this time.
Therefore:

*The detection requirements for
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issuing a warning as detailed in 3.5.4
are any single gaze away from forward
road view to one consistent location of
> 3s (+1 second with compelling
evidence for implementation) — as per
following diagram:

Where:

To Start of test (Taway — 4.0s or
Teclose — 4.05)

Taway Time of first eye movement
looking away from forward
road view

Tgaze Time of glance first landing on
gaze location

Twan Time of first
audio/visual warning

*The detection requirements for

vehicle response vary depending on the
response action of the vehicle and are
listed alongside the vehicle response in
3.5.4.1. The detection requirement can

instance of

be as low as gazes away of >1 second.
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This must be implemented covering the
driver gaze locations as set out for
Long Distraction in 3.5.3.1.1. Gaze
locations are considered to be the
primary  input in  determining
distraction. However, an OEM may use
additional inputs to determine if the
driver is truly distracted or if a gaze
away from the forward road view is
appropriate for the driving situation.
These inputs should be detailed in the
dossier.

3.5.3.1.3 Short Distraction (VATYS)
A short distraction (or visual attention
time sharing) event is considered to be
repeated glances away from the
forward road view either repeated
towards one location, or to multiple
different locations. A short distraction
event is a build-up of multiple glances
away from the forward road view and
is considered to end when the driver’s
attention returns to the forward road
view for a period long enough for the
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driver to fully interpret the road
situation.

An example of suitable requirements
for a driver to be classified as distracted
is when a driver glances away from the
forward road view for a cumulative 10
seconds within a 30 second time
period, where the time period is reset if
the driver’s glance returns to the
forward road view for a period of > 2
seconds. This must be implemented
covering the driver gaze locations as set
out for Short Distraction (VATS) in
3.5.3.1.1.

The OEM must provide information,
by means of a dossier, of the
requirements of their system to classify
a driver as distracted. Where the
OEM’s
requirements set out above, the system
will be accepted. Where the OEM’s
approach differs from the requirements
set out above, the OEM must provide

approach meets the
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compelling evidence to demonstrate
the safety benefits of and justify the
implementation of their approach. It is
permissible for the OEM to implement
different strategies for driving related
and non-driving related tasks.

3.5.3.1.4 Phone use
Phone use is considered to be a specific
type of short distraction (or visual
attention time sharing) event where the
driver’s repeated gaze is towards their
mobile phone.

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

3.5.3.2 Fatigue
Fatigue is a typical behaviour that

builds up over time. Euro NCAP
rewards detection of and response to
different stages of fatigue:

- Drowsiness
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- Microsleep (3) PR o
- Sleep
A maximum of 30 minutes from the e oAk b 30 AV IFL KR
beginning of the journey may be used 752 ARE o

to form a baseline of driver behaviour.

3.5.3.2.1 Drowsiness 24.1.43.2.1 Pg pE-

The OEM must provide information, dimE 4 X FEEETRZ A KRET
by means of a dossier, demonstrating Mo THEH A ABER ﬁ? e %’E@_‘L
the requirements of their system to RE o

classify a driver as drowsy.

The OEM must provide evidence that BmEE g FREGE O FERI
their system will classify a driver as Il B pRgr+ F”Bn‘r # (KSS) % %
drowsy when the driver reaches a KSS T N R 0 27k S g AR
level >7 at the latest, or an equivalent F R E B o

measure.

Both direct and indirect monitoring DRRREE R A MY ¢ FIHRITIY
systems are rewarded for detection of P JE (5 A i o

drowsiness.

From 2026, only direct (or a 2026 e A a s (gLl g fi z
combination of direct and indirect) S s
monitoring systems will be awarded. R Y LFLjr rE o ‘%)
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3.5.3.2.2 Microsleep
A common symptom of a microsleep is
an eye closure of <3s although Euro
NCAP recognises that non-eye closure
microsleep events are possible.

The OEM must provide information,
by means of a dossier, demonstrating
the requirements and ability of their
system to detect microsleep events.

An example of a suitable system is one
able to detect a short duration eye
closure (1-2 seconds) after a build-up
of drowsiness has been seen in the
driver. If the OEM’s approach is unable
to meet this requirement, the OEM
must provide compelling evidence to
justify their approach and demonstrate
the safety benefits.

3.56.3.2.3 Sleep
A driver is considered to be asleep in
this assessment when displaying a
continued eye closure >3 seconds.
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The OEM must provide information,
by means of a dossier, to demonstrate
the ability to detect a long eye closure
event. If the OEM uses other inputs to
determine a driver is asleep, this is
permitted and these inputs should be
detailed in the dossier.

3.5.3.3 Unresponsive driver
Where a driver becomes unresponsive
during driving, likely due to a sudden
onset of sickness. It is likely, but not
certain, that initially an unresponsive
driver will be determined as either
distracted or asleep.

An unresponsive driver is determined
as a driver who either does not return
their gaze to the forward road view
within 3 seconds of an inattention
warning being issued or a driver whose
gaze has been away from the forward
road view or has been eyes closed for >
6 seconds.

LR R w7<ﬁﬁ¢?

%"M'I—FF_'ﬁ/P'J‘Rﬁpggﬁa:il‘7 e °

[l

?ﬁﬁ%ﬁ@“rWﬁ%%E&ﬁﬁ

LR L ieron 50 0

BT ALY FEwEP o

241433 KR & F &
B®AEREREY BF BT i LT

KA p o BARSIER A 2 K

RpPEFE o f w2

¥
L %}i N5 A

EREIFA DG 2 ERFN

3
Fi N A BARLSE w2 oip BLARTF 5 g
AL E S R AT N P REFR A

WENE L ERRN L EF -

27




2025 & 5% Euro NCAP 3%

2022 =

%< Euro NCAP L%

i 37 TNCAP £ < % % (% = 'K)

& TNCAP % =

wRE

If an OEM uses more advanced
systems using different/ additional
inputs to determine the driver is
unresponsive, this is permitted and
these inputs should be detailed in the
dossier.

3.5.4 Vehicle Response Requirements

When the system is able to detect
certain Driver State(s) specified in
3.5.3, a vehicle response in terms of

warning and/or  intervention is
required.
For each inattention category,

intervention requirements are listed
including a list of suitable intervention
strategies.
Specifically for Distraction, the OEM
may choose one of the following
vehicle response strategies for some
of the gaze locations as per 3.5.3.1.1:
a)Warning and intervention
OR
b)Intervention only
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2025 # 3= Euro NCAP .37
Where the requirements state ‘“any
other intervention that the OEM
considers to be appropriate”, the OEM
must provide information, by means of
a dossier, detailing their intervention
strategy and provide compelling
evidence of the safety benefits of their
implementation. These will be
rewarded subject to review by Euro
NCAP.

3.5.4.1 Distraction
3.5.4.1.1 Long Distraction
Warning Requirements:
- When the vehicle is travelling at >
20km/h, a visual + (haptic and/or
audible) warning must be issued
immediately after the driver is
classified as distracted, as per the OEM
information  provided to satisfy
3.5.3.1.2.

Intervention Requirements:
- High sensitivity FCW setting, to be

activated < 1 second of continuous gaze
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away from forward road view, until
driver attention is restored. Further
details for high sensitivity FCW are set
outin 3.5.4.4.

or

- Low level braking intervention, where
low level braking begins immediately
after the driver is classified as
distracted, as per the OEM information
provided to satisfy 3.5.3.1.2, and
continuous until driver attention is
restored.

or

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

3.5.4.1.2 Short Distraction (VATYS)
Warning Requirements:

- When the vehicle is travelling at >
20km/h, a visual + (haptic and/or
audible) warning must be issued
immediately after the driver is
classified as distracted, as per the OEM
information  provided to satisfy
3.5.3.1.3.
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Intervention Requirements:

- High sensitivity FCW setting, to be
activated immediately after driver is
classified as distracted, as per the OEM
information  provided to satisfy
3.5.3.1.3, until driver attention is
restored. Further details for high
sensitivity FCW are set out in 3.5.4.4.
or

- Low level braking intervention, where
low level braking begins immediately
after driver is classified as distracted, as
per the OEM information provided to
satisfy 3.5.3.1.3, until driver attention
IS restored.

or

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

3.5.4.1.3 Phone Usage
Warning Requirements:
- When the vehicle is travelling at >
20km/h, a visual + (haptic and/or
audible) warning must be issued
immediately after driver is classified as
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distracted, as per the OEM information
provided to satisfy 3.5.3.1.4.

Intervention Requirements:

- High sensitivity FCW setting, to be
activated immediately after driver is
classified as distracted, as per the OEM
information  provided to satisfy
3.5.3.1.4, until driver attention is
restored. Further details for high
sensitivity FCW are set out in 3.5.4.4.
or

- Low level braking intervention, where
low level braking begins after
immediately after driver is classified as
distracted, as per the OEM information
provided to satisfy 3.5.3.1.4, until
driver attention is restored.

or

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

3.5.4.2 Fatigue
3.5.4.2.1 Drowsiness
Warning Requirements:
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- A visual + (haptic and/or audible)
warning must be issued immediately
after driver is classified as drowsy, as
per the OEM information provided to
satisfy 3.5.3.2.1.

Intervention Requirements:

- High sensitivity FCW and LDW
setting, to be activated immediately
after driver is classified as drowsy, as
per the OEM information provided to
satisfy 3.5.3.2.1, for the remainder of
the journey. Further details for high
sensitivity FCW and LDW are set out
in 3.5.4.4.

or

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

3.5.4.2.2 Microsleep
Warning Requirements:
- A visual + (haptic and/or audible)
warning must be issued immediately
after amicrosleep is detected, as per the

OEM information provided to satisfy
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3.5.3.2.2.

Intervention Requirements:

- High sensitivity FCW and LDW
setting, to be activated immediately
after a microsleep is detected, as per the
OEM information provided to satisfy
3.5.3.2.2, for the remainder of the
journey. Further details for high
sensitivity FCW and LDW are set out
in 3.5.4.4.

or

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

3.5.4.2.3 Sleep
Warning Requirements:
- A visual + (haptic and/or audible)
warning must be issued immediately
after the driver is classified as asleep,
as per the OEM information provided
to satisfy 3.5.3.2.3.

Intervention Requirements:
- High sensitivity FCW and LDW

o~ T

(1) % &chz2 FCW 2 LDW 2% % >
L 2414322 5P iE
¥ & T f 08P PUMCPER 15 2
ks o L% Pl o

FArAR 2. FCW 2 LDW H1g 3
wmi A 2414447 7)o

®

(2) P ip¥E X wmié HiE e H i
i~ o i

2.4.1.4.4.2.3 pEFR,

B g

(1) 5#& 2414323 &% Echi
wEF N B ERA S R
Fis o gz T AR e (JEF
/AR B oo

Ao R
(1) % &%ch2 FCW 2 LDW % & -
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setting, to be activated immediately
after the driver is classified as asleep,
as per the OEM information provided
to satisfy 3.5.3.2.3, for the remainder of
the journey. Further details for high
sensitivity FCW and LDW are set out
in 3.5.4.4.

or

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

3.5.4.3 Unresponsive driver
Intervention Requirements:
- A minimum risk manoeuvre should be
initiated, where the distinct warning
phase begins <1 second after a driver is
classified as unresponsive as per
3.5.3.3.

3.5.4.4 High Sensitivity FCW and LDW

To ensure a safety benefit is realised by
the implementation of a significantly
more sensitive FCW when the driver is
detected as inattentive, the OEM shall
demonstrate an optimised (advanced)

SRS 2414323 R iEmnd
WEF o B ERAL LA S R
E (s 2 TELEe 0 1R FlAR R

2o B & fi? FCW % LDW
] Fwa h 241444 ¢
A

%

() 2ipEF s genizimd i
i x o '

241443 K% & F
(1) % E® 241433 §4 2% 5
BEORPE o RECE OSB3
T Y P EETRE LR

241444 3 % <& 2. FCW 2 LDW

AFEFRLBRFIERIZS G P
Egﬁgyg&g\&g% sgih FCW % ¢

RE2E o BIREKRER B

(GBFE) E 7 P o 4oid PIFE BT

AR ET VS
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warning timing. In cases where the
driver is detected as attentive, warnings
can be delayed.

Where high sensitivity LDW is also
required (Drowsiness and Microsleep);
an LDW system must be activated and
set in the most sensitive setting
available. Noting that an LDW system
is not required to be default on by Euro
NCAP, so system activation may be
required at this time. For this strategy
to be rewarded, the LDW system must
be capable of meeting the LDW
requirements, as set out in the Euro
NCAP SA - Crash Avoidance protocol
once activated.

Where the protocol states that the high
sensitivity setting shall remain until the
end of the journey, the FCW / LDW
system must remain in the highest
sensitivity setting until the next ignition
cycle of the vehicle. Exceptions to this
requirement are:

237 TNCAP £~ ¥ % (% = %K)

B &3 FNAR LDW 'mrﬂ T (v*
pi=2 HepER ) o Jf Fxds LDW % 503 2%
T i B FATZ K E o3t & TNCAP #
FHET A& £ LDW i ME;}: B foo
Bl APV R F B R R AL G
TR R A B LDW & Mpcds f8
i & TNCAP % > ffptim% 5 ¢
2. LDW 3z_o

FAE R TD FAR R U A3
fd & o B FCW/LDW i 57 %4
BB
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- If the driver state monitoring system (1) 4o =% T pl ki g
continues to measure the driver’s state FER 2 BRI R 2
and  determines  the driver’s x4 k4p o
attentiveness has been restored.
- It is permissible for the driver to (2 FRERTFE L > ¥

override the system and return the
FCW / LDW systems to a reduced
sensitivity level.

3.6 Scoring & Visualisation
A maximum of 3.0 points can be scored
for Occupant Status Monitoring in
2023:
- Up to 1.0 point for SBR
- Up to 2.0 points for DSM

3.6 Scoring & Visualisation
A maximum of 3.0 points can be scored
for Occupant Status Monitoring in
2020:
- 1.0 point for DSM
- 2.0 points for SBR on rear seating
positions
In 2023 the point distribution between
SBR and DSM will change. For 2023,
2.0 points will be awarded for DSM
and 1.0 point for SBR (Occupant
Detection on Rear seats only).

3.6.1 Driver State Monitoring
The Euro NCAP Secretariat will

review the DSM dossier as provided by

& FCW/ LDW % 3i2. & AT h

LR E o

2415 # A BT R
FHAMRBEZTR AT EFIA

* ‘%%L#tﬁi;}%ﬁ ﬁx% 1 A
BB GEE Rk Sib§ 2 4
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(2)

2415 @ o i F 5 IR
FREMRAET R Ak 57 EE I A
(1) EmPAETR AR 1A

) DA BRPAELE AP AER

i 3
B 24
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3.6.1 Seatbelt Reminder
1.0/n points is available for each rear
seating  position  with  occupant
detection systems that is also compliant
with Section 3.4.3.2.3, where n is the
total number of rear seating positions.

the manufacturer and will decide on the
applicability of awarding the point for
DSM.

It should be noted that systems using
Time-on-Task only will not be
awarded.

3.6.2 Seatbelt Reminder
All front row seating positions must
meet the assessment criteria of section
3.4.1 and 3.4.2 as a prerequisite of
scoring SBR point for the rear seating
positions and DSM.

3.6.2.1 Rear seating positions

Rear seating positions (including
optional third or more rows of seats)
are eligible for scoring 1.0/n points
(with n the number of rear seating
positions) for seating positions without
occupant detection. An additional 1.0/n
points is available for rear seating
positions detection
systems.

with  occupant

24151 % > F HFLEE

ZBERAEFRE SR A ADEPRE

B2 T TAEIRAR * T K
I /?J A .»L»7 Av\;a,i °
¢ % A rpF iF 73 (Time-on-Task) 2.

£
KEEE R P 2 € 3
24151 = # FE 3 ¥ Z EiE 2
2.4.15.2 RE)

s T3 3T IR A

24152 % > F HRFLEE

S ig2 & > RAPEE 2 H W

_E.?F‘/J K%

s 2413323 &7

AETR A2 Foak o 5% -

& E
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Priry g R4S 24131 8
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24132 3% 4RI
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3.6.1.1 SBR Scoring examples
- b-Seater (2 Front + 3 Rear) with
occupant detection on all seats

- Row 1 Driver
prerequisite

& Passenger

- Rear occupant detection on 3 seats
1.000 Points

% * # of seats with detection =

1.0
(5)+3

- Total SBR Score 1.000 Points
- b-Seater (2 Front + 3 Rear) with
occupant detection on outboard rear
seats.
- Row 1 Driver
prerequisite

& Passenger

- Rear occupant detection on 2 seats
0.667 Points

0 . .
17 * # of seats with detection =

3.6.2.2 SBR Scoring examples
- 5-Seater (2 Front + 3 Rear) with
occupant detection on all seats

- Driver & Passenger prerequisite

- Rear Seats  1.000 Points
- Rear occupant detection on 3 seats
1.000 Points

% * # of seats with detection =

(5)3

- Total SBR Score 2.000 Points

- 5-Seater (2 Front + 3 Rear) with
occupant detection on outboard rear
seats.

- Driver & Passenger prerequisite

1.000 Points

- Rear occupant detection on 2 seats

0.667 Points

- Rear Seats

0 . .
17 * # of seats with detection =

P
% =
84 \%7

¥ )
E L) R 4

241511 % > % Bk
(1) 54 &2 #+3 )

}i q\ﬁ (087 Bl

(A) B-pERAfE Wi
]lﬁ: ;:_J’

(B) 3 iz fsP 3k B MR
1.000 A

1.0 1.0
—x# G ERIZ = (—)*3
n 3

® 4 1.000 &

(2) 54 m(2#+3 ) B4
AT TR E
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‘o

2
X 1=
=)

EiE e

B) 2 Bz sk B Wp
0.667 A
2*#4 wWoplZ ke = 2
St e i = ()2
BB A 0.667 A

241522 % > % LAY B4 0

(l) 5 4/*1(2 T +3 19) iaKﬁI“‘FK
}i ?br\ﬁ (18875 Pl
(A) BEafr wkige

(B) £ a4  1.000 A

(C) 3 B2 th# sk A 1Pl
1.000 ~

1.0 1.0
— o #F R B = (—)*3
n 3

184 2.000 &
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[l I PRI B
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(B) £ a4 1.000 A
(C) 2 iz {3k B iRl
0.667 4
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=t e mi = ()2
n 3
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- Total SBR Score 0.667 Points

- 6-Seater (3 Front + 3 Rear) with
occupant detection on outboard rear
seats.

- Row 1 Driver
prerequisite

& Passengers

- Rear occupant detection on 2 seats
0.667 Points

% * # of seats with detection =

(

)2

- Total SBR Score 0.667 Points

- 7-Seater (2 Front + 3 2""Row + 2 3"
Row) with occupant detection on all
seats in the 2" row.

- Row 1 Driver & Passenger

prerequisite

- Rear occupant detection on 3 seats

().

- Total SBR Score 1.667 Points

- 7-Seater (2 Front + 3 2""Row + 2 3"
Row) with occupant detection on all

seats in the 2" row.
- Driver & Passenger prerequisite
1.000 Points

- Rear occupant detection on 3 seats

0.600 Points

- Rear Seats

(3) 6 Ak (3 m+31t5) toapret

PIE =3 kB MBI A o

(A) 5 -pERBf T HH
i
(B) 2 -2 th sk f i pl
0.667 %
1.0 (10
—x#H WP A =—]%2
n 37/
8184 0.667 &

(4) 7 4 & (2% +% 22 3 @&
+ 5 32 BRE) F 2 #
TR R KRR R
(A) 5-#EmaEFfE

v
[EE

ELE2d

(B) 3 i =2 fs# %R
0.600 A

R

(3) 7 A& (2%+% 243 @R+
FIE2BAEE) F 2 PG
RS T
(M) Bmofs dRrEe

SRt 1.000 &

3 Atz fs# gk R oW op

0.600 4

(B)
©
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0.600 Points 1.0 . . 0 1.0 Dokl s 1.0
. 7>s<#ofseatswzthdetectlon— _*#P IR 2. R = (?) 7*#; .;{,@7\@,:_(?)*3
— # of seats with detection = o w8 A 0,600 A @18 1.600 A

(%) +3

(2) * 3 .

5 - Total SBR Score 1.600 Points

- Total SBR Score 0.600 Points

- 7-Seater (2 Front + 3 2@ Row + 2 3%¢| - 7-Seater (2 Front+ 32" Row +23 (8) 7 * A (24 +% 2 3 B (4) 7 4 & (25+% 22 3 B A =+

Row) with occupant detection on

outboard seats in the 2" row only.

Row 1 Driver
prerequisite
- Rear occupant detection on 2 seats
0.400 Points

1.0 . .
—* # of seats with detection =

%2

- Total SBR Score 0.400 Points

1.0

(_

5

- 7-Seater (2 Front + 3 2" Row + 2 3"

_ _ (6) 7% (2%+% 283 B A (5) 7U=1_=(2é“?’+%?2#L e it
Row) with occupant detection on| Row) with ogcupant detection on RS2 B ) E 2 32 BAE) 8 22
outboard seats in the 2™ row, and no outbo_ard seats in the 2 row, and no PlE =3 kR Wl %3 Bt kB dRlHa ¥ 32K
SBR in the third row. SBR in the third row. BAELT 2FRLER - %’E?X"z PABAEER -

& Passenger

Row) with occupant detection on

outboard seats in the 2" row.
- Driver & Passenger prerequisite
1.000 Points

- Rear occupant detection on 2 seats

0.400 Points

- Rear Seats

1?0 * # of seats with detection =
1.0

()2

- Total SBR Score 1.400 Points

- 7-Seater (2 Front + 3 2" Row + 2 3"

OR3P B AR 2
TR R

2

l';o: =

(B) 2 2 {3 R
0.400 4

P

1.0 ’317‘“’%—&
Moh i ni = (2)

BiF s 0400 &~

5 32
B
(A)

B A )0 % 2 $Eok iR
B MRl o
FReEgt g
e At 1.000 &

2 Rt PR R MR
0.400 ~

(B)
©)

218 4 1400 &~
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- Row 1 Driver & Passenger| - Driver & Passenger prerequisite A) 5-EERERE % (A) Bz =HkiE
prerequisite - Rear Seats  0.600 Points iE it (B) fe# ¥ 0.600 ~
- Rear Seats  0.000 Points L0 4 of seats = (2) .3 (B) fe#m# 0.000 ~ L0, e = (1), 3
- Total SBR Score 0.000 Points n %184 0.000 » m 57
- Vehicle NOT eligible for DSM| - Rear occupant detection on 2 seats 2 §m* (+ & DSM # & i i2 € 2 ppizz (5 f &R
scoring 0.400 Points 0.400 ~
170 x # of seats with detection = % w3 WPl b = ( 0\ 2
e 1.000 &
().
- Total SBR Score 1.000 Points
3.6.2 Driver State Monitoring 24152 K Bk i E Bl 5 5
The Euro NCAP Secretariat will TNCAP # 7 8 4£.% ;?,J#ﬁ*#jz_% %
review the DSM dossier provided by & rﬁij SR SR TR
the OEM and will ask the test L FH L F R KRl AT A K
laboratory to spot check a number of Sk h - A ﬁ%‘ T
Distraction, Fatigue and Unresponsive BE 2 HR o
Driver situations before awarding the CESREE)
points.
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For intervention-only strategies, the #1304 4~ (Intervention-only ) i v
score for Warning shall be Kok ¥ 2414311 &R GG
automatically —awarded in the Z_AAREEE Y > B IR p 2 s kP
corresponding gaze locations as per B g8 o
3.5.3.1.1.
i3 s i A
3.5.3.1.1
Distraction Type Distraction Scenario Movement Type Gaze Location Vehicle Response
Driver side window
] ] Away from forward road / Passenger side window Warning and
Long Distraction o Oowl T
non-driving task - Passenger footwell Intervention
Passenger face
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In-vehicle infotainment system

In-vehicle infotainment system

Lizard
Glovebox
Passenger footwell
Body Lean
Rear passenger
Rear view mirror
Owl 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
non-driving task Driver side window
Short Distraction Lizard Passenger footwell
VATS In-vehicle infotainment system _
- . g
Rear view mirror Warnin _and
owl Passenger side mirror Intervention
Driving Task 5 : 5 OR
Driver side mirror - )
Intervention only
Lizard Instrument Cluster
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Driver side mirror

Rear view mirror

Away from road (multi-

location)

Lizard

Any combination of non-driving task

locations

Warning and
Intervention

Phone use

Phone Use Detection -
Basic

Owl

Driver knee driver side

Driver knee passenger side

Driver lap

Phone mounted on dashboard driver
side

Phone in OEM designed charge port
or dedicated phone holding 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 mounted on dashboard driver
side

Phone held in 9-11 or 13-15 o'clock
region on wheel (uppermost position
below windscreen view and outside of

cluster view)

Phone Use Detection -

Advanced

Lizard

Phone held in view of windscreen

Phone held in view of instrument
cluster

Phone mounted in forward view of
windscreen

Warning and
Intervention

OR
Intervention only

24143.1.1
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3.5.3.1.2
45 eyes on forward road view hﬁﬁrﬁ:l:"‘j"ﬂzlq%i?ié?gﬂﬁ:?l Os 1s 2s 3s 3s+1s
‘ TIME
TI'J Taway Tg;:ma Twarn
24.1.4.3.1.2
ot 38 5% g : 145 : Tope,=0. 168(4548) 20 a4+
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 ] N
Distraction Scenario Warnin | Interventio Sub Tota
Type
o] n Total |
Owl 0.03 0.03 0.06
Away from road / non —
driving task Lizard 0.03 0.03 0.6
Long distraction Body Lean 0.03 0.03 0.06 0.30
Distraction Driving Task ol 0.03 0.03 0.6
Lizard 0.03 0.03 0.06
) ) Away from road / non | Owl 0.03 0.03 0.06
Short __ Distraction | ..+ task Lizard 0.03 0.03 0.06 | 0.30
(VATS) —g— — — — —
Driving Task Owl 0.03 0.03 0.06
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Lizard 0.03 0.03 0.06

Away_from road (multi- |\ ;o4 0.03 0.03 0.06

location) - - T -

Phone Use Detection - Basic | Owl + Lizard 0.05 0.10 0.15
Phone Use Phone Use Detection - | . 0.30

- Lizard 0.05 0.10 0.15

Advanced
Drowsiness 0.25 0.10 0.35 0.35
Fatique Microsleep 0.20 0.10 0.30 0.30
Sleep 0.05 0.20 025 | 0.20
Unresponsive Driver 0.20 0.20 0.20
Total 2.00
2.4.15.2
2o s 8 49 IHEE .

- o i I B

Wi BE 0.03 0.03 0.06

BAEE R /ZUE B A iy 0.03 0.03 0.06
£ o L N 0.03 0.03 0.06 0.30

BB T gr W 003 0.03 0.08

s iy 0.03 0.03 0.06

B B B TR ;:; % % %
w4 < (VATS) — — — ——1 0.30

BB T g i 0.03 0.03 0.08

Cied 0.03 0.03 0.06




&
=

Ty
A R 2) Yy 0.03 0.03 0.06
PRI, S -k A R EHUNE | 0.05 0.10 015 | .,
- SR Bp-er Hid 0.05 0.10 0.15
i 0.25 0.10 035 035
PR, 0.20 0.10 030 |0.30
B 0.05 0.20 025 | 025
EREF 0.20 020 | 0.20
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2 DEFINITIONS

Peak Braking Coefficient (PBC) — the
measure of tyre to road surface friction
based on the maximum deceleration of
a rolling tyre, measured using the
American Society for Testing and
Materials (ASTM) E1136-10 (2010)
standard reference test tyre, in
accordance with ASTM Method E
1337-90 (reapproved 1996), at a speed
of 64.4km/h, without water delivery.
Alternatively, the method as specified
in UNECE R13-H.

2 DEFINITIONS

Peak Braking Coefficient (PBC) — the

measure of tyre to road surface friction
based on the maximum deceleration of
a rolling tyre, measured using the
American Society for Testing and
Materials (ASTM) E1136-10 (2010)
standard reference test tyre, in
accordance with ASTM Method E
1337-90 (reapproved 1996), at a speed| >
of 64.4km/h, without water delivery.

Dynamic Brake Support (DBS) - a

system that further amplifies the driver
braking demand in response to the
detection of a likely collision to achieve
a greater deceleration than would
otherwise be achieved for the braking
demand in normal driving conditions.

3101 %3 &

3.10.1.1 & % £ & ¥ (Peak Braking
Coefficient, PBC) : 145 8 # $h "~ %
SFE ARV E NG RG B
AEEGR Y FRHERERR €
( American Society for Testing and
Materials, ASTM )F2493-20 & & ¥ 5%
Wi X R EERMHEfoRERE ¢

E1337-19 385 = ;£ > 11 pFig 64.4km/h
WA B O _Féﬁﬁ R TR
BRI AR BT L =2 - 6251

7 P LR
ETARLgE 2T o

3.10.1 #:# &

3.10.1.1 £ % £ @ 4 ¥ (Peak Braking
Coefficient, PBC) : 143 /R # #% "~
SRR NGB RS B
AEE R 2 R §
( American Society for Testing and
Materials, ASTM ) E1136-10 (2010)

BRSSP B8 R
P ¥ € E1337-90 (1996 & & X7i%
F ) Rk E o upEid 64.4km/h
R Rk AR D RT 2
B IR r\z +=z2 - ,6251
HL,—‘Lﬁdf7 =

=X
o1
=

o

3.10.1.4 # fix £t & # 4 % 5L (Dynamic

Brake Support, DBS ) : % & & i ;2| 5|

=+
oA W A AR R o gtk St e i

v

£0# i o T T pE R (T £ B

R Ly ok
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Car-to-Car Rear Stationary (CCRs) —|(¥ = *<if < 3.10.15 = #A &3 ¥ = »<|3.10.15 # & # ' 5 &% (Car-to-
a collision in which a vehicle travels|if = 3.10.2.1) Car Rear Stationary, CCRs) * 4y
forwards towards another stationary OB R (TREITF g B
vehicle and the frontal structure of the R AR R DR E PR
vehicle strikes the rear structure of the 2.3k o
other.

Car-to-Car Rear Moving (CCRm) —a|(% = #%i% =~ 3.10.15 = & &3 ¥ = 453.10.1.6 = & # & {5 :#5% (Car-to-
collision in which a vehicle travels|if = 3.10.2.1) Car Rear Moving, CCRm) : Padg is >
forwards towards another vehicle that BiRA S TRBITUEZER TR
is travelling at constant speed and the 22> AR P TR R DA
frontal structure of the vehicle strikes MPE R R TR R E o
the rear structure of the other.

Car-to-Car Rear Braking (CCRb) —a|(% = *<if < 3.10.15 = #A &3 % = »<|3.10.1.7 # & £ @& §5 &% (Car-to-

Autonomous Emergency Steering
(AES) — steering that is applied
automatically by the vehicle in
response to the detection of a likely

collision in which a vehicle travels
forwards towards another vehicle that
is travelling at constant speed and then
decelerates, and the frontal structure of
the vehicle strikes the rear structure of

the other.

i€+ 3.10.2.1)

<
o

31012 p & % £ @ » # 24 &
(Autonomous JEmerqencv Steering,
AES) : & §m i I 3] ¥ a0 g 4 g
T AR E A ES LR D R

Car Rear Braking, CCRb) : ff?.{a s >

BT FRBE R R R

Bh sk P ey (TP g

2 B RS e B B
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collision to steer the vehicle around the
vehicle in front to avoid the collision.

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

Vehicle under test (VUT) — means the

vehicle tested according to this
protocol with a pre-crash collision
mitigation or avoidance system on
board

Vehicle width — the widest point of the
vehicle ignoring the rear-view mirrors,
side marker lamps, tyre pressure
indicators, direction indicator lamps,
position lamps, flexible mud-guards
and the deflected part of the tyre side-
walls immediately above the point of
contact with the ground.

Vehicle under test (VUT) — means the

vehicle tested according to this
protocol with a pre-crash collision
mitigation or avoidance system on
board

Vehicle width — the widest point of the
vehicle ignoring the rear-view mirrors,
side marker lamps, tyre pressure
indicators, direction indicator lamps,
position lamps, flexible mud-guards
and the deflected part of the tyre side-
walls immediately above the point of
contact with the ground.

5
W AR LR ES S

4L

3.10.1.3 E‘-“T‘ E # v oo o2 X

Wl

(Emergency Steering Support, ESS):

B IR RID T A EREERT 0 )

wh %#‘Bé%ﬁzafﬁﬁ@ » IR 18 ;If&%

IR RS F AR TE S o

3.10.1.4 = =% # & (Vehicle under test,
U dp fe B P E AL 2 TR AL

VUT) :
AT RFPRAFRTEKLD

iﬁio

3.10.15 # ¢ % A& (\Vehiclewidth): &

Fbok TR £ SRS RIS Rk
5 f&wﬂﬂwmvmmﬁ@

ﬁll\}\;}%/ﬁ*ﬁa AT B G ?E‘ﬁg
> 2 85 75 Ps BE(Side-wall) & &

Ao

J1 2R
lF

3.10.1.8 % =% & 4% (Vehicle under test,
VUT) @ fhdp e i ¢ S AL & S 1 A
Rk TR R TR D

%;qu

3.10.1.9 # w7 A& (\Vehiclewidth): &

iﬁﬁx R @5 IS ARE S B EEs
EASRUEPIEE G e B B

TR R YR G R R
5 2 gy 5n o5 R (Side-wall) B 2 1 2%
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Global Vehicle Target (GVT) — means
the vehicle target used in this protocol
as defined in 1ISO 19206-3:2021

Secondary Other Vehicle (SOV) -
means the vehicle being overtaken by
VUT in CCFhol scenario. This vehicle
can either be a GVT or a real vehicle.

Time To Collision (TTC) — means the
remaining time before the VUT strikes
the GVT, assuming that the VUT and
GVT would continue to travel with the
speed it is travelling.

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

Global Vehicle Target (GVT) — means
the vehicle target used in this protocol

Time To Collision (TTC) — means the
remaining time before the VUT strikes
the GVT, assuming that the VUT and
GVT would continue to travel with the
speed it is travelling.

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

3.10.1.6 >z p #& 2 ( Global Vehicle

Target, GVT ): 4y 1SO 19206-3:2021
P RB AFEHRT TR P
ﬁ o

H

31017 # & = & # 4% ( Secondary

Other \ehicle, SOV) : &4y *t 4t &
ik il iﬁ"ri?‘;%%; R

Big2 BiRoE A e s IR P A &
IR R
3.10.1.8 sids pF ¥ ( Time To Collision,
TTC): FX %P fpE 278 P 2 ¥
EHE RS TR L %D I E AR
;?:;‘J:B *%‘ 4 ; pfé‘:leE' °
3.10.1.9 B &£ H ffpr k LLfg o pE R

(Taee) : JAHF PER BT & > N 5
P dEis - Bigkisted B EM
3-1mfs? el BE 0 £ L 4 2 e i
)iig—u\iJO3m/S g Bk o 3% 8k
2 PR SRR R

3.10.1.10 »zk p &2 (Global Vehicle
Target, GVT) : A E5% A3 ﬁ%%%i
PiEd o

3.10.1.11 /Eif»«'fiﬂfF'& ( Time To Collision,

TTC): F X% & fmer 23k p R 2 %
ik H ﬁ}irfr VTR XD iE 6 LA
I P RS 2 B | PR E o

3.10.1.12 ”f LFxd wes g e R
(Taes) © f 2 PR BhenE & > 5V 5
B Bk isied B G E K
¥-1m/s? el B o £ AW 35 d e
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Trcw — means the time where the
audible warning of the FCW starts. The
starting point is determined by audible
recognition

Vimpact — means the speed at which the
profiled line around the front end of the
VUT coincides with the rectangular
shape of the GVT as shown in the right
part of Figure 2-1 Front end profile and
GVT.

Vrel_impact — means the relative speed at
which the VUT hits the GVT by
subtracting the velocity of the GVT
from Vimpact at the time of collision.

Figure 2-1 Front end profile and GVT

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

3.10.1.10 +  fi g 7 &

YR PR
BE (Trew) @ 70 & Fide 7 8 4 32 &

T BT R R R Ak BE BT PR
"'«\.n:’ij T_o

3.10.1.13 = = pide 7 & Lf o pF R
B (Trew) @ %0 & FLiE 77 8 4 32 &
§ BT R P R Asde 8RB 5

?ﬁ‘ T2 % o

<13.10.1.14 midi & B (Vimpact) XD
jepidE 2T P RS (GVT )P g & o

Vimpact — means the speed at which the(3.10.1.11 zifg:# & (Vimpact) @ 1% 4p %
VUT hits the GVT P im2 B Ep T R >R PP
Ji FRAEA) 4 Bl AR PF 2 i R 0 4ef] L
DT ARE 2R P S 2 L PR
AR
Vrel impact — Means the relative speed at|3.10.1.12 7 # 49 ¥ @# &
which the VUT hits the GVT by| (Vrel_impact) : % % & f@side > 7%

subtracting the velocity of the GVT
from Vimpact at the time of collision.

PAR2 penip it R0 2 S S A
RERFL 2P R2 AR 2
EEZAKHEIT)

310115 s 4 49 ¥ B
(Vrel_impact): % % 2 fmaidi 2 3%
PHES pFaptd B8 2 N S
BERR2 P ED AR
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2.2 Test Scenarios

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

Car-to-Car Rear Moving (CCRm) —a
collision in which a vehicle travels
forwards towards another vehicle that
is travelling at constant speed and the
frontal structure of the vehicle strikes
the rear structure of the other.

Car-to-Car Rear Braking (CCRb) —a
collision in which a vehicle travels
forwards towards another vehicle that
is travelling at constant speed and then
decelerates, and the frontal structure of
the vehicle strikes the rear structure of
the other.

Car-to-Car Front Turn-Across-Path
(CCFtap) — a collision in which a

3.10.2 &% B

3.10.2.1 = & # b -5 #% (Car-to-
Car Rear Stationary, CCRs) * 4y &
G ARAT TFRFITFE S o > B
o R AR DR P iE

2Bk oo

31022 = & # & 5 #F% (Car-to-
Car Rear Moving, CCRm ) : g {& =
DR A (TRFEITVE TR TR
Zm > B fEe P (TR R PR
NPERRAEFRD 2B ko

3.10.2.3 = & £ d 8 s (Car-to-
Car Rear Braking, CCRb) * &g {& =
DpAm FRFITRME TR (T
Bafopidzm> Do P (TRD I
2 B EpRLAE R B e B K o

3.10.2.4 4 %* 5 AxEL IS (75 E 5% (Car-

to-Car Front Turn-Across-Path,

56




2025 AEB %5 3.3

2019 AEB %5 .3

1% 37 TNCAP 5~ ¥ % (% = %K)

¥ & TNCAP ix <

vehicle turns across the path of an
oncoming vehicle travelling at constant
speed, and the frontal structure of the
vehicle strikes the front structure of the
other.

Car-to-Car Crossing Straight
Crossing Path (CCCscp) — a collision
in which a vehicle travels forwards
along a straight path across a junction,
towards a vehicle crossing the junction
on a perpendicular path. The frontal
structure of the vehicle under test
strikes the side of the other vehicle.

Car-to-Car Front Head-On Straight
(CCFhos) —a collision where a vehicle
is travelling along a straight path within
its defined lane and strikes another
vehicle travelling in the opposite
direction, which has drifted into the
same lane as the original vehicle. The
frontal structure of the vehicle strikes
the frontal structure of the other.

CCFtap): fidp % & 4l 4 7 AREL (T
HE R d R R e k8§
G B R W BT A R 2
H8

3.10.25 & 7 % RSB 2% (Car-

to-Car Crossing Straight Crossing Path,

CCCscp): hdn % B 4RE 77 ﬁi i

fiwo H B EE A Pt B gm o
6%7 g.:—s‘fwfi?ﬁ‘; 7 H 8 6%7
P> B 2 A 2 B

31026 > Hw kB THBER

( Car-to-Car Front Head-On Straight,

CCFhos) : i :fﬂ e iﬁ:’: BT i

N - I T ai’:Jrré,

B g B R T BT R

A28 -
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Car-to-Car Front Head-On Lane
change (CCFhol) —a collision where a
vehicle is travelling along a straight
path within its defined lane and strikes
another vehicle travelling in the
opposite  direction  which  has
intentionally moved into the lane of the
original vehicle to attempt an overtake.
The frontal structure of the vehicle
strikes the frontal structure of the other.

3.

10.2.7 % = o k& S d F FR8

2% (Car-to-Car Front Head-On Lane

change, CCFhol): 4 % # 4w % {73%

BEN A B AR P A
Ho kd 2D
B PTG S a2 R -

7
“~

7
~

B 3nd i p

3 REFERENCE SYSTEM

3.1 Convention

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

for

3.1.2 Viewed from the origin, roll, pitch

3 REFERENCE SYSTEM

3.1 Convention

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

3.1.2 Viewed from the origin, roll, pitch

and yaw rotate clockwise around the X,

and yaw rotate clockwise around the x,

3.10.3.1 i B
310311 %% jmer 274 P

%, £
X

=
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L
* 1SO 8855:1991 2 id P& {7 & |
iRl E o p @ RIY X pbdp e 2 57
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(% Bk kb)) RaRRl i
P A2 B B 4ol 2955 o
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(roll ) ~ = # & (pitch) 22 # #i &

3.10.2.1 i@ R
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PRPIE o
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(& + At
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3.10.2.1.2
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y and z axes respectively. Longitudinal
refers to the component of the
measurement along the x-axis, lateral
the component along the y-axis and
vertical the component along the z-
axis.

3.1.3 This reference system should be
used for both left- and right-hand drive
vehicles tested.

3.1.4 The nearside is swapped as per
LHD and RHD vehicles. Figure 3-1
shows the near and farside of the
vehicle for a left hand driven (LHD)
vehicle.

Lateral (y)

3.1.3 This reference system should be

Longitudinal (x)

Figure 3-1: Coordinate system and

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

used for both left and right hand drive
vehicles tested

Vertical (z)

NEARSIDE () 4 4
\\% ’ FAR SIDE

9

Lateral (y)

Figure 1: Coordinate system and
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notation

3.2 VUT longitudinal path error

3.2.1 The VUT longitudinal path error is
determined as the difference between
the desired position and the actual
position of the front of the VUT when
measured at a single defined “stable”
position of the front of the GVVT during
the test.

VUT longitudinal path error = Xvur,

desired — XVUT, actual (@XGVT)

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

VUT speed GVT speed XU, desived Xevt
30 knv/h - 9.7 m
10 km/h 45 km/h _9.57Tm $335m
60 km/h 5833 m
30 kmh 9.07m
15 knvh 45 km/h S1453m $375m
60 km/h 833m
30 km/h 9.7 m
20 kmvh 45 km/h -1947m 4375 m
60 km/h 5833 m

notation

(%
B 20 Ak ks ik

3.10.3.2 ¥ Eﬁﬁiﬁm@%ﬂﬁ

310321 X &% 2 ¥ » BB E
(longitudinal path error) 2. % 3 % &
T s S b BRI S e M
o X B gma S iR g e

B2 LiE o

XD mEe BB E =Xwr B -
Xwur # % (@Xovr)

$O T AR T 0 2
4 VLR BE T IR P AR B 0 s i
LR N R & ok
w A E o
IS ARERIK)
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3.3 VUT Lateral path error

3.3.1 The lateral path error is determined
as the lateral distance between the
centre of the front axle of the VUT and
the centre of the rear of the GVT when
measured in parallel to the intended
straight-lined path as shown in the
figure below.

Lateral path error = Yvur error + Ygvt
error

Figure 3-2: Lateral path error

3.4 Lateral overlap

3.4.1 The lateral overlap is defined as a
percentage of the width of the VUT
overlapping the GVT, where the
reference line for the overlap definition

3.2 Lateral path error

3.2.1 The lateral path error is determined
as the lateral distance between the
centre of the front of the VUT and the
centre of the rear of the GVT when
measured in parallel to the intended
straight lined path as shown in the
figure below.

Lateral path error = Yvur error + Yevt
error

Figure 2: Lateral path error

3.3 Lateral overlap

3.3.1 The lateral overlap is defined as a
percentage of the width of the VUT
overlapping the GVT, where the
reference line for the overlap definition

1% 37 TNCAP i 2 ¥ % (% = %)
31033 X% & jmiplw h# £
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is the centreline of the VUT. In case of| is the centerline of the VUT. Incase of| < % & 4% 27§ p 1R 8 ¢ CRH| X %D HE 278 P 18 H? R
100% overlap, the centrelines of the| 100% overlap, the centerlines of the| & - A o
VUT and GVT are aligned. VUT and GVT are aligned.
A AR sgeee pegae
nnmm%

B

50% -75% 100% +75% 050%
GVT left outer edge GV right outer adge
centerline W contarine

vut sy

Figure 3-3: Lateral Overlap examples

3.5 Profiles for impact speed
determination

3.5.1 A virtual profiled line is defined
around the front end of the VUT. This
line is defined by straight line segments
connecting seven points that are

equally distributed over the vehicle

width minus 50mm on each side. The

theoretical x,y coordinates are provided

by the OEMs and verified by the test

laboratory.

%%@@%1

~~~~~ prooriong

Figure 3: Lateral Overlap examples
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3.10.3.5 Fi 4% i# & 2 51 &
3.10.35.1 % 5% % iz ? 5f 4 Bt
T A B R A RS
1)5\‘ 50mm s ¥ d :I'f’:;:ilj,g\ P ,’,;1_‘_1 =
RE DR sl dEd £ o Xy A
1925 R o E’iﬁ%'ﬂ FEd RIS

%55;%3_ o

xxxxx

\\\\\

62




2025 AEB @5 43 2019 AEB % % 1237 TNCAP i~ ¥ % (% = %K) ¥ & TNCAP if =
50mm _ - 50 mm
e widh (EEAHET)
Figure 3-4 VUT Front bumper profile
4 MEASURING EQUIPMENT 4 MEASURING EQUIPMENT 3.10.4 & plpe o 3.10.3 & p|pe i

4.1.1 Sample and record all dynamic
data at a frequency of at least 100Hz.
Synchronise using the DGPS time
stamp the GVT data with that of the

VUT.

4.2 Measurements and Variables

4.2.1 Time

oTo, time of test start.
Unless otherwise stated To =
TTC 4s

eScenarios involving
steering: To is 1s. before
Tsteer

oTaes, time where AEB

T
To

TaeB

4.1.1 Sample and record all dynamic
data at a frequency of at least 100Hz.

Synchronise using the DGPS

time

stamp the GVT data with that of the

VUT.

4.2 Measurements and Variables
4.2.1 Time
eCCRs and CCRm: To equals
TTC =4s

T
To

(CCRDb: Towhen GVT starts deceleratin

oT aeg, time where AEB

Taes

3.10.4.1 #73 & fi Bedp 2 Ik 2 Bdk
#g % A 1843 100Hz - @ * £ & »>3f

T_im Lk S pF R e ( DGPS time
stamp) #-27kp 8 Bfp B L% B
imEcyp e A o
3.10.4.2 ¥ iplyr i
3.10.4.2.1 pFRF T
(1) PlERAPFRE o ",{rf Y3 To
& RTE R Tox *r i 48 pF
i 4s
¢ 78w TE A Tseer2 @
(2) BAEALD et L Ykrd Taes

3.10.3.1 #73 & fa Hcdp 2 ik 2 odk
g A 18 43 100Hz- @ * £ & >2f

Tk SpF R R e ( DGPS time
stamp) #-27k p & Bp B L%
jREhR e o
3.10.3.2 & il Rk
3.10.3.2.1 pFrF T
1) m2@Eteadgs:. T
To FXREREFF = 4s
(@ L :Tos 2P D
EREY RS
(2) RAEKD e L fd Taes
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activates

e Trcw, time where FCW
activates

® Timpact, time where VUT
impacts GVT

o Tsteer, time where VUT
enters in curve segment

e TGVT deceleration_start , time
where GVT starts
decelerating (deceleration to
be reached in 1.0 seconds)
o Tstart, time where VUT
starts moving (iFn CCCscp
start from stop scenario)
®Teng, time where VUT has
travelled 2.9m. from the
start position (in CCCscp
start from stop scenario)
oTavg, average time value of
Tend from all the executed
trials (in CCCscp start from
stop scenario)

4.2.2 Position of the VUT
during the entire test

Trcw
Ti mpact
Tsteer
TevT d
eceleratio

n_start

TStart

TEnd

TAvg

XvuT,

Ywvut

activates

o Trcw, time where FCW
activates

® Timpact, time where VUT
impacts GVT

4.2.2 Position of the VUT
during the entire test

Trew

Timpact

Xvut

Ywvut

e Y

(3) = FLAEIEE kML Trew
e

(4) X B B iﬁfi‘_#ﬁ.iiﬁ p % Timpact
Bz R

(B) kD IHE b RME 2 Teer
P R

(6) 2zkpP D B4 2 Tovr
PR (L o F R decelerati

on_start

(7) 2% 2 {mRE 42 P Tswn
F(E A RBREES R
P S AR s B )

B) kD HHEF 48 7 Tend
B29mz2 R (E 7%
B AT BB SR sk A
A A B )

(9) *r3 &2 Tend2 T35 Tag
B(2 (7R BRI B P
B 0L R A B )

3.10.4.2.2 #B%iEAZY X%  Xwur

B Ry Ywvut

PR

LA Rk s
PR

L5 R 2Tk P R
R

©)

(4)

3.10.3.2.2 #HkiEAEY X %KD

L

Trew

Timpac

Xvut

Ywut
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4.2.3 Position of the GVT
during the entire test
4.2.4 Speed of the VUT
during the entire test
®Vimpact, Speed when VUT
impacts GVT

Vel impact, relative Speed
when VUT impacts GVT

4.2.5 Speed of the GVT
during the entire test

4.2.6 Yaw velocity of the
VUT during the entire test
4.2.7 Yaw velocity of the
GVT during the entire test
4.2.8 Acceleration of the
VUT during the entire test
4.2.9 Acceleration of the
GVT during the entire test
4.2.10 Steering wheel
velocity of the VUT during
the entire test

4.3 Measuring Equipment

4.3.1 Equip the VUT and GVT with data

XevT,
Yovr

Vvut

Vimpact

Vrel_im

pact

Vevr

Yvur

YovT

Avut

Acvt

Qwut

4.2.3 Position of the GVT
during the entire test

4.2.4 Speed of the VUT during
the entire test

®Vimpact, Speed when VUT
impacts GVT

oVrel,impact, relative speed when
VUT impacts GVT

4.2.5 Speed of the GVT during
the entire test

4.2.6 Yaw velocity of the VUT
during the entire test

4.2.7 Yaw velocity of the GVT
during the entire test

4.2.8 Acceleration of the VUT
during the entire test

4.2.9 Acceleration of the GVT
during the entire test

4.3 Measuring Equipment

4.3.1 Equip the VUT and GVT with data

X v
Y v

Vvut

Vimpa

Vrel;

impact

Vevt

Py

¥ Gy

Avut

Acvl
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measurement and acquisition
equipment to sample and record data
with an accuracy of at least:

oVVUT and GVT speed to 0.1km/h;
*VVUT and GVT lateral and longitudinal
position to 0.03m;

o¢VVUT heading angle to 0.1°;

¢VVUT and GVT yaw rate to 0.1°s;

VUT and GVT
acceleration to 0.1m/s?;
oVVUT steering wheel velocity to 1.0
°/s.

longitudinal

4.4 Data Filtering
4.4.1 Filter the measured data as follows:

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

4.4.1.2 Acceleration, yaw rate, steering
wheel velocity and force are filtered
with a 12-pole phaseless Butterworth
filter with a cut off frequency of 10Hz.

measurement and acquisition
equipment to sample and record data
with an accuracy of at least:
oVVUT and GVT speed to 0.1km/h;
VUT and GVT lateral

longitudinal position to 0.03m;

and

oVVUT and GVT yaw rate to 0.1°s;

\VVUT and GVT
acceleration to 0.1m/s?;
oVVUT steering wheel velocity to 1.0
°/s.

longitudinal

4.4 Data Filtering
4.4.1 Filter the measured data as follows:

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

4.4.1.2 Acceleration, yaw rate, steering
wheel velocity and force are filtered
with a 12-pole phaseless Butterworth
filter with a cut off frequency of 10Hz.
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5.1 Specification

5.1.1 Conduct the tests in this protocol
using the Global Vehicle Target (GVT)
as shown in Figure 5-1 below. The
GVT replicates the visual, radar and
LIDAR attributes of a typical M1
passenger vehicle.

5.1 Specification

5.1.1 Conduct the tests in this protocol
using the Global Vehicle Target (GVT)
as shown in Figure 3 below. The GVT
replicates the visual, radar and LIDAR
attributes of a typical M1 passenger
vehicle.

3.105.1 %4

3.105.1.1 i& (TR 0 fuit * 2R P
& (GVT) > 4Bl 6 #77n o 23k P
P - A Mo B8 2 kE &
® .7 ki (LIDAR) # i -

3.10.4.1 4.4

3.10.4.1.1 & (TR PE > e * 2IRP
#d (GVT): 4Bl 4 %77 o 23k B
BB - Mosg ) 282 k8 G
® .7 kid (LIDAR) #ii o

Figure 5-1: Global \Vehicle Target
(GVT)

5.1.2 To ensure repeatable results the
combination of the propulsion system
and GVT must meet the requirements
as detailed in 1ISO 19206-3:2021.

Figure 3: Global Vehicle Target (GVT)

B 6: 23kp ke

310512 Z rrifdok g % 2 £ IR >

joie Az 2P D R L OISO

19206-3:2021 -
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5.1.3 Only equipment listed in the
current version of TB029 — Suppliers
List may be used for testing. The
current version can be found on the
Euro NCAP website.

5.1.4 The GVT is designed to work with
the following types of sensors:
eRadar (24 and 77 GHz)
oLIDAR
eCamera
When a manufacturer believes that the
GVT is not suitable for another type of
sensor system used by the VUT but not
listed above, the manufacturer is asked
to contact the Euro NCAP Secretariat.

5.1.2 The GVT is designed to work with
the following types of sensors:
eRadar (24 and 77 GHz)
e LIDAR
e Camera
When a manufacturer believes that the
GVT is not suitable for another type of
sensor system used by the VUT but not
listed above, the manufacturer is asked
to contact the Euro NCAP Secretariat.
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6 MANUFACTURER DATA

6.1 Manufacturer Supplied Data

6.1.1 The vehicle manufacturer is
required to provide the Euro NCAP
Secretariat with colour data (expected
impact  speeds required)
detailing the performance of the

in the CCRs and CCRm

are not

vehicle

6 MANUFACTURER DATA

6.1 Manufacturer Supplied Data

6.1.1 The vehicle manufacturer
required to provide the Euro NCAP
Secretariat with colour data (expected

is

impact speeds are not required)
detailing the performance of the
vehicle in the CCRs and CCRm
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scenarios for all overlap and impact
speed combinations. The prediction is
to be done for both AEB and FCW
system tests where applicable.

6.1.2 All data must be supplied by the
manufacturer before any testing begins,
preferably with delivery of the test
vehicle(s).

6.1.3 Data shall be provided for each

grid point for CCRs (10-50km/h for
AEB and 55-80km/h for FCW) and
CCRm  (30-80km/h  for AEB)
according to the colour scheme detail in
the Euro NCAP Assessment Protocol —
Safety Assist Section 4.3.2.

scenarios for all overlap and impact
speed combinations. The prediction is
to be done for both AEB and FCW
system tests where applicable.

6.1.2 All data must be supplied by the
manufacturer before any testing begins,
preferably with delivery of the test
vehicle(s).

6.1.3 Data shall be provided for each
grid point according to the following
colour scheme for AEB City (CCRs 10-
50km/h) and for AEB Inter-Urban
(CCRs 30-80km/h & CCRm 30-
80km/h):

a+)o
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R L& ER-TIEE 3
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ey
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80km/h) 2 CCRm(AEB 30-80km /
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6.1.4 The vehicle manufacturer is
required to provide the Euro NCAP
Secretariat with data detailing the
performance of the vehicle in the
CCCscp scenario for all test speed
combinations. The prediction is to be
provided for both AEB and FCW
system tests where applicable. Where
predictions state insufficient
performance to score points, the tests

will not be performed.

VUT Test Speed [km/h]

VUT Test Speed [km/h)

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

80 km/h
75 km/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
30 km/h
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6.1.5 For the Car-to-Car head-on
scenarios the vehicle manufacturer
must supply a dossier detailing how
their vehicle responds in the CCFhol
and CCFhos test scenarios. The dossier
must, at least, include:
eSystem performance: The expected
performance of the system (TTC of
warning — when applicable —, TTC of
AEB activation and speed reduction)

eSystem architecture: Sensor(s) setup
used in perception and basic
description of sensor fusion and
decision-making logic

eSystem operational
conditions/limitations (ODD): system
activation speed range, maximum
relative  speed, overlap range,
lighting/environmental conditions,
considered vehicle types (passenger car

3.10.6.15 3t % > e K & Fri > &

PEXRREDEND S e kD
EANRRLRE TS e kD S
B ER R AN BTE T
Bibé G

Q) asphp M (BT 2 AR pFR-
ZiE* SAEBEH 2 R AR
)

(2) & sz Tﬁ.}@; B BB 2R T~ R P gﬁ
£2 AR BiE gk

(3) 4 % it #s iE 2 /71 4](ODD): % 5
Tk R B ~ B * AP R
& ﬁ'%’“%] SBRREIRBIEE AL
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only or motorcycle, truck, etc),
required lane width(s), required lane

marking, etc.

eSystem overriding conditions: e.g.,
accelerator pedal %, brake pedal,
steering wheel angle/rate, etc.

eSystem validation: Evidence of
system verification conducted by OEM
(physical tests, HiL/SiL/ViL...)

eReal world performance: Evidence
from the vehicle manufacturer
demonstrating the effectiveness of the
head-on function on the field
(including false positive likelihood &
mitigation strategies)

6.2 Absence of Manufacturer Data

6.2.1 Where predicted data is NOT
provided by the vehicle manufacturer,
ALL grid points are to be tested by the

6.2 Absence of Manufacturer Data

6.2.1 Where predicted data is NOT|3.

provided by the vehicle manufacturer,
ALL grid points are to be tested by the

4 F B X i (overriding
conditions): 4 4c if EBF F BF B AR
B~ HIBFEHEEAR ~ > ok
whERETE

s 0
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(5) i sk d gm kAR im 4 sk
B FRL (TR A R
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? i
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Euro NCAP laboratory, taking into| Euro NCAP laboratory, taking into| 5t &5k # 1F % fi fxds 2K 2 f AR

account symmetry (except for CCCscp
Start From Stop setup, where only
farside is tested).

6.2.1.1 For CCR AEB and FCW systems
tests, when complete
avoidance, the subsequent test speed

there is

for the next test is incremented with
10km/h. When there is contact, first
perform a test at a test speed 5km/h less
than the test speed where contact
occurred. After this test continue to
perform the remainder of the tests with
speed increments of 5km/h by
repeating section 8.3.1 t08.3.3. Stop
testing when the speed reduction seen
in the test is less than 5 km/h or the
(relative) impact speed is more than 50
km/h.

6.2.1.2 For CCCscp tests should be
performed starting with the lowest
VUT and GVT speed combination. The
next test will use the same VUT test

account symmetry.

=4 (farside) & {7 285%)
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speed and the GVT speed will be
incremented by 10km/h. Where the
GVT test speed reaches 60km/h, the
next test will be the combination of the
VUT speed increased to the next
increment, and a GVT speed of
10km/h. Continue this method for all
VUT test speeds.

6.2.2 A system can consist of a

combined AEB and FCW function or
separate AEB or FCW functions. For
combined systems, both sections
6.2.2.1 and 6.2.2.2 apply. Where the
functions are separate, section 6.2.2.1
applies to the AEB function and 6.2.2.2
applies to the FCW.

10km/h efF oy PRI ERE

3] 60km/h pF » T - =% 4%55;11,‘,5@;‘?
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6.2.2.1 For AEB systems tests, when
there is complete avoidance, the
subsequent test speed for the next test
is incremented with 10km/h. When
there is contact, first perform a test at a
test speed 5km/h less than the test
speed where contact occurred. After
this test continue to perform the
remainder of the tests with speed
increments of 5km/h by repeating
section 8.3.1 to 8.4.3. Stop testing
when the speed reduction seen in the
test is less than 5 km/h.

6.2.2.2 For FCW system tests, when
there is complete avoidance, the
subsequent test speed for the next test
is incremented by 10km/h. When there
is contact, first perform a test at a test
speed 5km/h less than the test speed
where contact occurred. After this test
continue to perform the remainder of
the tests with speed increments of
5km/h by repeating section 8.3.1 to
8.4.3. In the AEB Inter-Urban CCRm

3.10.5.2.2.1 # {7 ? A4 h fes k gig
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and CCRb scenarios, only perform tests 3R A R g REFER T (Ao
at the test speeds where there was no i )eiEBk P B i X 3t 5km/h
avoidance in the AEB function tests, B op AP 3R & § > S50km/h o T i
where applicable. Stop testing when the 2R o
speed reduction seen in the test is less
than 5 km/h or the relative impact
speed is more than 50 km/h.

7 TEST CONDITIONS 7 TEST CONDITIONS 3.10.7 ¢ iE & 3.10.6 z#&k iE &

7.1 Test Track 7.1 Test Track 3.10.7.1 35 B 3.10.6.1 325 i B

7.1.1 Conduct tests on a dry (no visible|7.1.1 Conduct tests on a dry (no visible|3.10.7.1.1 Fé%;ﬁ_ i (ReEL e (3.10.6.1.1 F % p B Ric ' (F% W
moisture on the surface), uniform,| moisture on the surface), uniform,| &P &+ L2 kA4 )~ T 5 -~ Flfadf| 2P T L2 kA )~ TH -~ B4
solid-paved surface with a consistent| solid-paved surface with a consistent| & 2 & ° &ifilﬁ%f ORI R 1%z | K2 Be o BHERA KT I 1%

slope between level and 1%. The test
surface shall have a minimal peak
braking coefficient (PBC) of 0.9.

7.1.2 The surface must be paved and
may not contain irregularities (e.g.
large dips or cracks, manhole covers or
reflective studs) that may give rise to
abnormal sensor measurements within
a lateral distance of 5.0m to either side
of the test path and with a longitudinal
distance of 20m ahead of the VUT
when the test ends.

slope between level and 1%. The test
surface shall have a minimal peak
braking coefficient (PBC) of 0.9.

7.1.2 The surface must be paved and
may not contain any irregularities (e.g.
large dips or cracks, manhole covers or
reflective studs) that may give rise to
abnormal sensor measurements within
a lateral distance of 3.0m to either side
of the test path and with a longitudinal
distance of 30m ahead of the VUT
when the test ends.
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7.1.3 The presence of lane markings is|7.1.3 The presence of lane markings is|3.10.7.1.3 ;&5 g B2 ¥ 3K 7 70 & 3#5% 2 3.10.6.1.3 385k g ¥ K 7 & 3 R4 o
allowed for CCR tests. However,| allowed. However testing may only be| & g &40 7R @ > ;&8 B IS A ] 3.0m| XA » 8% EICS B 3.0m p 7 55
testing may only be conducted in an| conducted in an areawhere typical road| ® # # 3 T (730 E R 2 - B AR T RS - R EHRR o dp T R
area where typical road markings| markings depicting a driving lane may| 3 e g7 SRR T 0 EF R E| SRR L EEREE A F
depicting a driving lane may not be| not be parallel to the test path within| /&> fe 7 & A 3E3 € f§ % Qf EE| RAIEEH Bf L fes ks
parallel to the test path within 3.0m| 3.0m either side. Lines or markings| & # 2% k%t > 2 [&8 % > pidg f & | 2 /283 > plig 5 & 3 SLivds {5 2 &0
either side. Lines or markings may| may cross the test path, but may not be| *vi®#s s 2. £08 g o B o
cross the test path but may not be| present in the area where AEB
present in the area where AEB| activation and/or braking after FCW is
activation and/or braking after FCW is| expected.

expected.
7.1.4 Junction and Lane Markings 3.10.7.1.4 :F ¥ % % & (Junction) 27 @
7.1.4.1 The CCFtap and CCCscp tests 3.10.7.1.4.1CCFtap ¥ CCCscp 3% 7
described in this document requires the B ERIB AR XKD RE D
use of a junction. The main approach B Rz 0B (B 7 2 kT
lane where the VUT and GVT paths BaE)2 g (B 7 243 @ )R
start, (horizontal lanes in Figure 7-1) B 3m:

will have a width of 3.5m. The side lane
(vertical lanes in Figure 7-1) will have
a width of 3.25 to 3.5m. The lane
markings on these lanes need to
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conform to one of the lane markings as
defined in UNECE Regulation 130:

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

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

3.
markings

Junction without any central

Figure 7-1: Layout of junction and the
connecting lanes

7.2 Weather Conditions

7.2.1 Conduct tests in dry conditions
with ambient temperature above 5°C
and below 40°C.

7.2.2 No precipitation shall be falling
and horizontal visibility at ground level

7.2 Weather Conditions

7.2.1 Conduct tests in dry conditions
with ambient temperature above 5°C
and below 40°C.

7.2.2 No precipitation shall be falling
and horizontal visibility at ground level
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shall be greater than 1km. Wind speeds
shall be below 10m/s to minimise GVT
and VUT disturbance.

7.2.3 Natural ambient illumination must
be homogenous in the test area and in
excess of 2000 lux for daylight testing
with no strong shadows cast across the
test area other than those caused by the
VUT or GVT. Ensure testing is not
performed driving towards, or away
from the sun when there is direct
sunlight.

7.2.4 Measure and record the following
parameters  preferably at  the
commencement of every single test or
at least every 30 minutes:

a) Ambient temperature in °C;

b) Track Temperature in °C;

¢) Wind speed and direction in m/s;
d) Ambient illumination in Lux.

7.3 Surroundings
7.3.1 Conduct testing such that there are
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and VUT disturbance.
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be homogenous in the test area and in
excess of 2000 lux for daylight testing
with no strong shadows cast across the
test area other than those caused by the
VUT or GVT. Ensure testing is not
performed driving towards, or away
from the sun when there is direct
sunlight.

7.2.4 Measure and record the following
parameters  preferably at  the
commencement of every single test or
at least every 30 minutes:

a) Ambient temperature in °C;

b) Track Temperature in °C;

¢) Wind speed and direction in m/s;
d) Ambient illumination in Lux.

7.3 Surroundings
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no  other  wvehicles,  highway| no other vehicles, highway furniture,| % & FFX % & gm% > 20m p (4Bl P 2 FHRFAFLHD fmH > 30m
infrastructure (except lighting columns| obstructions, other objects or persons| 8) & & H i & §m~ B # - é: (| p (RS BEEE D dEBE D
during the low ambient lighting| protruding above the test surface that| * > MR & Tk 8 ;8% & FF 2 B4 4| B.3% * (highway furniture )~ s 4~ ~
condition tests), obstructions, other| may give rise to abnormal sensor| )~z d ~H & 4 4 R ’M:Er' His s A B g g s Ripl R
objects or persons protruding above the| measurements within a lateral distance| # i = g RIE GR[E ¥ >0 70T g WRIAF o

test surface, that may give rise to
abnormal sensor measurements during
the full duration of the test starting at To
and within a longitudinal distance 20m
ahead of the VUT when the test ends,
within:

- 5m either side of the VUT test path,

- a circle around the GVT, and

- the visual axis between the geometric
centre of the VUT and the circle
surrounding the GVT.

- For CCCscp only, the above applies
from TTC =3.5s (instead of TO).

5.00m

5.00m

B

pe> v

x i

il

Position @ TTC 3.5s

Figure 7-3: Free space requirements —
CCC Farside Test

of 3.0m to either side of the test path
and within a longitudinal distance of
30m ahead of the VUT when the test
ends (Figure 4).

& -

(1) £5% 2 §EiEREITA B L5m -

(2) 23piE2 % BFAEH

B) % Bphi?d vt 25 p il
B % FIFAH B2 R s o

W ig * 3t CCCscp > b it ji]
TTC=3.5s (#£To)A=if * -

(4

GESARHEIT)
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7.3.2 Test areas where the VUT needs  |7.3.2 Test areas where the VUT needs t0(3.10.7.3.2 3% % & % F X £ 3t X % 9 |3.10.6.32:F% H3F 2 F R E X % D

to pass under overhead signs, bridges, | pass under overhead signs, bridges,| ## ¢ /€3%3& 7}%%’1 F* 7% (gantries) - | i@ § <4k ~ AR ~ T 7 (gantries) -

gantries or other significant structures | gantries or other significant structures| ¢ H & * A2 A5 T 2 W iF2 Fp o A H s A2 AT P E 2 He o

are not permitted. are not permitted.

Figure 4: Free surroundings ]S -

7.3.3 The general view ahead and to|7.3.3 The general view ahead and t0|3.10.7.3.3 ;¥ ‘Spiﬁ‘i * 5 a pl2. L A|3.10.6.33F% R F T 2 E S Rl A
either side of the test area shall| either side of the test area shall| AR %% & 5 H 2 A g &i E\‘ PARTR| ARTT s H¥z2 L2 p Rk
comprise of a wholly plain man made| comprise of a wholly plain man made| 3 (4o B3R & 24 FA B (Aol plERe R 24 Fl&
or natural environment (e.g. further test| or natural environment (e.qg. further test| = Bldg ~ % X 42 mi; ZE) A AR REHRNITE ) 2T
surface, plain coloured fencing or| surface, plain coloured fencing or| #F 3 A F ki g fEZwifind ip W3 3 AF LiadiEw ﬁfﬁ‘f.i"' i
hoardings, natural vegetation or sky| hoardings, natural vegetation or sky| 2 # g > 14 # i %\Jg,z?l BRIR W o Z8B NABSRERIFAREY -

etc.) and must not comprise any highly
reflective surfaces or contain any
vehicle-like silhouettes that may give
rise to abnormal sensor measurements.

etc.) and must not comprise any highly
reflective surfaces or contain any
vehicle-like silhouettes that may give
rise to abnormal sensor measurements.
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7.4 VUT Preparation
7.4.1 AEB and FCW System Settings

7.4.1.1 Set any driver configurable
elements of the AEB and/or FCW
system (e.g. the timing of the collision
warning or the braking application if
present) to the middle setting or
midpoint and then next latest setting
similar to the examples shown in
Figure 7-2.

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

=

[ Setting 1 ] [[Setting2] | setting3 ]

| Setting 1 ‘ [ Setting 2 | Setting 3

Setting 4 I

Figure 7-2: AEB and/or FCW system
setting for testing
7.4.2

Deployable  Pedestrian/VRU
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7.4.1.1 Set any driver configurable
elements of the AEB and/or FCW
system (e.g. the timing of the collision
warning or the braking application if
present) to the middle setting or
midpoint and then next latest setting
similar to the examples shown in
Figure 5.

Settmg 1 Setting 2
Early Sefting 1 Setting 2 Setting 3

Setting 1 Setting 2 Setting 3 Setting 4

Figure 5: AEB and/or FCW system
setting for testing
7.4.2
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Protection Systems

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

Perform the testing with new original
fitment tyres of the make, model, size,
speed and load rating as specified by
the vehicle manufacturer. It is permitted
to change the tyres which are supplied
by the manufacturer or acquired at an
official dealer representing the
manufacturer if those tyres are identical
make, model, size, speed and load
rating to the original fitment. Inflate the
tyres to the vehicle manufacturer’s
recommended cold tyre inflation
pressure(s). Use inflation pressures
corresponding to least loading normal
condition.

Run-in tyres according to the tyre
conditioning procedure specified in
8.1.3. After running-in maintain the

Protection Systems

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

Perform the testing with new original
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by the manufacturer or acquired at an
official dealer representing the
manufacturer if those tyres are identical
make, model, size, speed and load
rating to the original fitment. Inflate the
tyres to the vehicle manufacturer's
recommended cold tyre inflation
pressure(s). Use inflation pressures
corresponding to least loading normal
condition.

Run-in tyres according to the tyre
conditioning procedure specified in
8.1.2. After running-in maintain the
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run-in tyres in the same position on the| run-in tyres in the same position on the
vehicle for the duration of the testing. | vehicle for the duration of the testing.
7.4.4 Wheel Alignment Measurement|7.4.4 Wheel Alignment Measurement  |3.10.7.4.4 & # = = ] £ ( Wheel|3.10.6.4.4 & # < = B £ ( Wheel
and Unladen Kerb Mass Alignment Measurement ) 2 7 & & & | Alignment Measurement )
The vehicle should be subject to a| The vehicle should be subject to a| _(Unladen Kerb Mass) LI mE SRR LD
vehicle (in-line) geometry check to| vehicle (in-line) geometry check to| < % 2 jmE M Wi 2 K TEF2 | 4w A @ & & ( vehicle (in-line)

record the wheel alignment set by the
OEM. This should be done with the
vehicle in kerb weight.

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

7.4.4.2 Check the oil level and top up to
its if necessary.
Similarly, top up the levels of all other
fluids to their maximum levels if
necessary.

maximum level

7.4.4.3 Ensure that the vehicle has its

record the wheel alignment set by the
OEM. This should be done with the
vehicle in kerb weight.

7.4.5 Unladen Kerb Mass
7.4.5.1 Fill up the tank with fuel to at
least 90% of the tank’s capacity of fuel.

7.4.5.2 Check the oil level and top up to
its if necessary.
Similarly, top up the levels of all other
fluids to their maximum levels if
necessary.

maximum level

7.4.5.3 Ensure that the vehicle has its

jw A ® % & ( vehicle (in-line)

£

geometry check ) » ™ % éi:”vﬁ s Ukl
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3.10.6.45 7 & € ¥ (Unladen Kerb

Mass )
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spare wheel on board, if fitted, along| spare wheel on board, if fitted, along| = %#& * > “f g2 BN g B e Al f ESRURN- B !
with any tools supplied with the| with any tools supplied with the| i % & - fs #ﬂé"r

vehicle. Nothing else should be in the| vehicle. Nothing else should be in the

car. car.

7.4.4.4 Ensure that all tyres are inflated|7.4.5.4 Ensure that all tyres are inflated|3.10.7.4.4.4 #x ;F,’:;”Lr}a e 2 4Rk ¢ 13.10.6.4.5.4 FELAT e kB R R
according to the manufacturer’s| according to the manufacturer’s| 2 EREF L F 2§ PR B 2 EREF L F Ty TR E

instructions for the appropriate loading| instructions for the appropriate loading| (appropriate loading condition ) - (appropriate loading condition ) »

condition. condition.

7.4.4.5 Measure the front and rear axle|7.4.5.5 Measure the front and rear axle|3.10.7.4.4.5 Bl & = #h % <
masses and determine the total mass of| masses and determine the total mass of| * & 2 4 N
the vehicle. The total mass is the| the vehicle. The total mass is the| & € & p #iZ#icdped itk Tl 2 &
‘unladen kerb mass’ of the vehicle.| ‘unladen kerb mass’ of the vehicle.

Record this mass in the test details. Record this mass in the test details.

7.4.4.6 Calculate the required ballast|7.4.5.6 Calculate the required ballast|3.10.7.4.4.6 # 5% 2 % fe & (ballast|3.10.6.4.5.6 :#% % 2 7

% fe £ (ballast
mass, by subtracting the mass of the| mass, by subtracting the mass of the| mass) 200 =7 » ¥ * £ # & & 7 3#| mass) 200 =7 » * L £ /e 7 3
test driver and test equipment from the| test driver and test equipment from the| 5% & % % &% feth 2 £ £ o % E W EKpEH LR o
required 200 kg interior load. required 200 kg interior load.
7.4.5 Vehicle Preparation 7.4.6 Vehicle Preparation 3.10.7.45 & jmE % 3.10.6.4.6 & §mE 4

7.4.5.1 Fit the on-board test equipment|7.4.6.1 Fit the on-board test equipment|3.10.7.4.5.1 #-# i TR REEpe A K 2(3.10.6.4.6.1 &2 i AR K
and instrumentation in the vehicle.| and instrumentation in the vehicle.| & f@p » ¥ e T AP M T AR~ HM) D gRp o T EKFATF AP TR JER
Also fit any associated cables, cabling| Also fit any associated cables, cabling| £ 2 & /& ° g2 TR
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boxes and power sources.

7.4.5.2 Place weights with a mass of the
ballast mass. Any items added should
be securely attached to the car.

7.4.5.3 With the driver in the vehicle,

weigh the front and rear axle loads of the

vehicle.

7.4.5.4 Compare these loads with the
“unladen kerb mass”

7.4.5.5 The total vehicle mass shall be
within £1% of the sum of the unladen
kerb mass, plus 200kg. The front/rear
axle load distribution needs to be
within 5% of the front/rear axle load
distribution of the original unladen
kerb mass plus full fuel load. If the
vehicle differs from the requirements
given in this paragraph, items may be
removed or added to the vehicle which
has no influence on its performance.
Any items added to increase the vehicle
mass should be securely attached to the

boxes and power sources.

7.4.6.2 Place weights with a mass of the
ballast mass. Any items added should
be securely attached to the car.
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the vehicle.
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kerb mass plus full fuel load. If the
vehicle differs from the requirements
given in this paragraph, items may be
removed or added to the vehicle which
has no influence on its performance.
Any items added to increase the vehicle
mass should be securely attached to the
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car. car.

7.45.6 Repeat paragraphs 7.4.5.3 and|7.4.6.6 Repeat paragraphs 7.4.6.3 and|3.10.7.45.6 ¥ 4 3.10.7.453 #3.10.6.466 ¥ 4 3.10.64.6.3 ¢
7.45.4 until the front and rear axle| 7.4.6.4 until the front and rear axle| 3.10.7.4.5.4 7‘55?’;6_,1 7 ;ﬁbdv:a‘_fé_l 3.10.6.4.6.4 dﬁ,ﬁﬁ’ji i fhE £ &
loads and the total vehicle mass are| loads and the total vehicle mass are| & §mit € f# @ k< 3.10.7455 2z A 2R E P Eix> 3.106.4.65 2 R
within the limits set in paragraph| within the limits set in paragraph| %_o 3§4c & fia‘_?i_ AR T 0| T B B ”fé‘ﬂfﬁ‘lﬁ%* BT
7.4.5.5. Care needs to be taken when| 7.4.6.5. Care needs to be taken when| 1 &3 & §m 2 f (2 2 Cinertial| 7 3% 2 4w 2 |f (2% 12 (inertial
adding or removing weight in order to| adding or removing weight in order to| properties ) - @5563 p\ 7 Risk ¥ 2| properties) e \aé.%% NE s % 2
approximate the original vehicle| approximate the original vehicle| $hE o #5 if 2 e BB IR Ph) PhE o R IF 2 e R D IR Bh
inertial properties as close as possible.| inertial properties as close as possible.| £ ° A

Record the final axle loads in the test
details. Record the axle weights of the
VUT in the ‘as tested’ condition.

Record the final axle loads in the test
details. Record the axle weights of the
VUT in the ‘as tested’ condition.

8 TEST PROCEDURE
8.1 VUT Pre-test Conditioning

8.1.1 General
8.1.1.1 A new car is used as delivered to
the test laboratory.

8.1.1.2 If requested by the vehicle
manufacturer, drive a maximum of
100km on a mixture of urban and rural
roads with other traffic and roadside
‘calibrate’ the

furniture to sensor
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system. Avoid harsh acceleration and
braking.

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

system. Avoid harsh acceleration and
braking.
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8.1.3 Tyres
8.1.3.1 Condition the vehicle’s tyres in
the following manner to remove the
mould sheen, if this has not been done
before for another test or in case the lab
has not performed a 100km of driving:
eDrive around a circle of 30m in
diameter at a speed sufficient to
generate a lateral acceleration of
approximately 0.5 to 0.6g for three
clockwise laps followed by three
anticlockwise laps.
elmmediately following the circular
driving, drive four passes at 56km/h,
performing ten cycles of a sinusoidal
steering input in each pass at a
frequency of 1Hz and amplitude
sufficient to generate a peak lateral
acceleration of approximately 0.5 to
0.6q.
eMake the steering wheel amplitude of
the final cycle of the final pass double
that of the previous inputs.

8.1.3.2 In case of instability in the

8.1.3.2 In case of instability in the

8.1.3 Tyres

8.1.3.1 Condition the vehicle’s tyres in
the following manner to remove the
mould sheen, if this has not been done
before for another test or in case the lab

has not performed a 100km of driving:

eDrive around a circle of 30m in
diameter at a speed sufficient to
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generate a lateral
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performing ten cycles of a sinusoidal
steering input in each pass at a
frequency of 1Hz and amplitude
sufficient to generate a peak lateral
acceleration of approximately 0.5 to
0.6g.

eMake the steering wheel amplitude of
the final cycle of the final pass double
that of the previous inputs.
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appropriately safe level and continue
the four passes.

8.1.4 AEB/FCW System Check

8.1.4.1 Before any testing begins,
perform a maximum of ten runs at the

the system is
supposed to work, to ensure proper

functioning of the system.

lowest test speed

8.2 Test Scenarios

8.2.1 The performance of the AEB/FCW
system is assessed in the CCRs, CCRm,
CCRb, CCFtap, CCCscp and
CCFhos/CCFhol scenarios as shown in
the sections 8.2.3 t0 8.2.5.

8.2.1.1 For CCRs AEB, CCRs FCW and

appropriately safe level and continue
the four passes.

8.1.4 AEB/FCW System Check

8.1.4.1 Before any testing begins,
perform a maximum of ten runs at the
lowest test speed the system
supposed to work, to ensure proper
functioning of the system.
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8.2 Test Scenarios

8.2.1 The performance of the AEB
system is assessed in the CCRs, CCRm
and CCRb scenarios as shown
Figures 6abc.
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CCRm, the assessment is based on a
GRID prediction provided by the
OEM. The actual scenarios to be tested
to verify the prediction will be chosen
randomly, distributed in line with the
predicted colour distribution
(excluding red points).

The vehicle sponsor will fund 15
verification tests, where applicable. For
AEB 10 tests (CCRs and CCRm) and 5
tests for FCW (CCRs).

The vehicle manufacturer has the
option of sponsoring up to 10 additional
verification tests for AEB CCR and 10
forFCW.(% 4 =% 4% 3321 =~
5 o % = ki FCW 2 5
5=%)

8212 For CCRb and CCFtap
verification tests are conducted at all
test points.

prediction provided by the OEM. The
actual scenarios to be tested to verify
the prediction will be chosen randomly,
distributed in line with the predicted
colour distribution (excluding red

points).

The vehicle sponsor will fund 10
verification tests per scenario, where
applicable. For AEB City, 10 tests in
CCRs (10-50km/h). For AEB Inter-
Urban, 10 tests for AEB (CCRm) and
10 tests for FCW (CCRs and CCRm).

The vehicle manufacturer has the
option of sponsoring up to 10 additional
verification tests for AEB City and 10
for AEB Inter-Urban.

FCW 2 CCRm > s 2 ¥ ¥ &
Fe oz P AL BLIRR] (F3 % o iR TR R €D
prd A (3@ i gh) B E R
TR R RS TE RAREIRE

BIITEEE o RIpPleagEd A0 (3 &
) BB E R TR RRR T
B RERFHIRE -

AEB City # CCRs i (10-50km/h)

i#{7 10 &= AEB %% #% (CCRs %
CCRm)¥ 5 =% FCW =% & # %
(CCRs) °

BiREET A Y G AEB H 2 iy
2% 10 =% ? Pmﬁﬁéﬁéﬁﬁ g2 FCW
255Gt iaRER% o

3.10.8.2.1.2 ¥4*t CCRb 2 CCFtap &

o713 RIRRE T RE AR ©

it {7 10 =x % % :#% > AEB Inter-Urban
i 7 10 == AEB % ##% (CCRm)
2 10 == FCW =%# #% (CCRs £
CCRm) -

é’iiﬁ%‘édﬁp # AEB City #
AEB Inter-Urban L3
FLFQ‘;E@

% 10 X g *b en

91



2025 AEB #5455

2019 AEB 5% 4.3

127 TNCAP 5+ ¥ % (% =

)

¥ & TNCAP ix <

8.2.1.3 For CCCscp verification tests are
conducted at all test points where
sufficient performance to score points
is predicted.

8.2.2 For CCR testing purposes, assume
a straight-line path equivalent to the
centreline of the lane in which the
collision occurred, hereby known as the
test path. Control the VUT with driver
inputs or using alternative control
systems that can modulate the vehicle
controls as necessary to perform the
tests.

8.2.2 For testing purposes, assume a
straight line path equivalent to the
centreline of the lane in which the
collision occurred, hereby known as the
test path. Control the VUT with driver
inputs or using alternative control
systems that can modulate the vehicle
controls as necessary to perform the
tests.
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30 - 80 km/h

Figure 6b: CCRm scenario
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speed and overlap with 5km/h
incremental steps in speed and 25%
steps in overlap within the ranges as
shown in the tables below.

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

FCW only

10-80 kvl
-50% to 50%

55-80 km'h

AEB CCRs -50% t0 50%

ESS tests will only be allowed for the -
50% overlap situation for left hand
drive vehicles (50% for right hand
drive).

8.2.2.2 Car-to-Car Rear moving

with 5km/h incremental steps in speed
and 25% in overlap within the ranges as
shown in the tables below.

CCRs
AEB + FCW combined
AEB only FCW only
AEB FOW

N 10-50 km'h 10-50 kmvh
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Figure 6¢: CCRb scenario Bl 7c: @ @ £ B FE%
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of speed and overlap with 5km/h
incremental steps in speed and 25%
steps in overlap within the ranges as
shown in the tables below.

Figure 8-2: CCRm scenario

AEB + FCW combined & AEB Only
AEB

30-80 kin'h
-50%-50%

AEB CCRm

8.2.2.3 Car-to-Car Rear braking
The CCRD tests will be performed at a
fixed speed of 50km/h for both VUT
and GVT with all combinations of -2
and -6m/s2 acceleration and 12 and
40m headway. Different overlap
situations may be tested for monitoring
purpose at the end of the test program.

Figure 8-3: CCRD scenario

AEB+FCW combined & AEB only
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and GVT with all combinations of 2| #
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the end of the test program.
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For CCRb To = TGVT_deceIeration_start —1s.
To begins 1 second before GVT starts
deceleration, for tolerance monitoring
purposes. The desired deceleration of
the GVT shall be reached within 1.0
second (To + 2.0s) which after the GVT
shall remain within £ 0.5 km/h of the
reference speed profile, derived from
the desired deceleration, until the
vehicle speed equals 2km/h.

8.2.3 Car-to-Car Front turn-across-path

8.2.3.1 For the CCFtap scenario, for the
VUT assume an initial straight-line
path followed by a turn (clothoid, fixed
radius and clothoid as specified in
section 8.2.3.5), followed again by a
straight line, hereby known as the test
path.

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

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

Figure 8-4: CCFtap scenario VUT and
GVT paths

8.2.3.3 The paths of the VUT and target
vehicle will be synchronised so that the
front edges of the vehicle meet with a
lateral position that gives a 50%
overlap (assuming no system reaction)
of the width of the VUT. The VUT
longitudinal path error shall be within +
[0.5] m when determined in accordance
with section 3.2.1.
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Figure 8-5: CCFtap scenario paths and
impact definition

8.2.3.4 The CCFtap scenarios are all
combinations of VUT speeds of 10, 15
and 20 km/h combined with GVT
speeds of 30, 45 and 60 km/h.

8.2.3.5 The following parameters should
be used to create the test paths where
the turn signal is applied at 1.0s +0.5s
before Tsteer:

EGESARHET)

3.10.8.2.3.4 4 ¥* 7 AREL [T [T 5 iR %k

» X% 4w & 10 ~ 15 ~ 20km/h &

>3 P 5 i B 30~ 45~ 60km/h 2

3.10.8.2.35 B BT i@ * T %
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Figure 8-6: CCFtap scenario paths
definition

8.2.4 Car-to-car Crossing Straight
Crossing Path (CCCscp)

8.2.4.1 For the VUT assume a straight-
line path equivalent to the centre line of
the driving lane, approaching and
continuing straight ahead across a
junction.

8.2.4.2 For the GVT assume a straight-
line path equivalent to the centre line of

the driving lane, perpendicular to that
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of the VUT, travelling across the
junction. The scenario is represented in
Figure 8-7 Straight Crossing Path VUT
and GVT paths and Figure 8-9 SCP
start from stop setup, where //-//°
indicates a vehicle being centred in the
driving lane. For the start from stop
tests the GVT travels across the
junction from the farside direction. For
all other test speed combinations the
GVT will travel from either the
nearside or farside direction, selected at
random by the test laboratory.

8.2.4.3 To achieve the correct GVT
speed, the GVT must be accelerated at
a rate >1m/s? during the acceleration
phase. This is followed by a 0.5s
stabilization phase, after which steady
state conditions must be met as per
8.4.2.

8.2.4.4 The paths will be synchronised to
that the centre front of the VUT
collides with the side of the GVT, 25%
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along the length of the GVT (assuming GESAKEEIT)
no system reaction).
(1] Acceleration Phase
@ stabilization Phase
© Steady State Phase
(@Zh)o)
Figure 8-7 Straight Crossing Path VUT
and GVT paths
‘ GESREETR)
lGVT
Figure 8-8 SCP Impact point definition
8.2.4.5 For the Start from stop scenario 3.10.8.2.4.5 ¥ # F k fad R
the VUT s at standstill with an initial XD e s F R B 2IRP

longitudinal distance to the GVTs side
of 2.9 m (Figure 8-9). Apply brake

Ld 2 el s 2.9m(@ 18) 5 B

THIH U EL&RD R B

100




2025 AEB #sk 43 2019 AEB #Z&% . 7 1237 TNCAP i£ < ¥ % (% = %K) ¥ & TNCAP 5~
pedal to ensure that VUT is stationary Ao B REF] ToEi® o #&-!.‘ % PR
until To condition is reached, and then 3.10.11 it JL (RRLI A = S Y T

conduct the Gas-Pedal profile as
described in ANNEX C: CCCscp Start
from Stop. Determination of To to

ensure correct impact location (as in
8.2.4.4.) is also described in ANNEX
C: CCCscp Start from Stop. The
junction has no further markings (e.g.
Stop line).

Figure 8-9 SCP start from stop setup

8.2.4.6 In the CCCscp scenario, AEB

performance is tested at every

To ™M F& % & FE R H (ﬁr

3.10.8.2.4.4 2 3.10.11 #1if) > 3% % %

e B s RS (4 i 0k ) o

EGE2ARHET)

3.10.8.24.6 f ¥ {7 BEITF B %K
Y O AEB &
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combination of VUT and GVT speed A D2 P DR P LT

shown in the table below (where
sufficient performance to score points
is predicted). FCW performance is
tested at all tests with a VUT speed >
40km/h (where sufficient performance
to score points is predicted).

vuT GVT
20 km/h 30 km/h 40 km/h 50 km/h 60 km/h
Start from stop AEB AEB AEB AEB AFB
20 km/h AEB AEB AEB AEB AEB
30 km/n AEB AFB 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 avoided
by AEB, do not test the same
combination for FCW performance as
points are awarded automatically.

8.25 Car-to-Car Front Head-On
(CCFho)

8.2.5.1 VUT and SOV speeds shall be
equal for all CCFho scenarios.

8.2.5.2 The CCFhos and CCFhol tests
described in this document require use
of two different types of lane markings

CGEPRPI X ELEL)FCW Ar3 38
P X %D miE AR KR
40km/h & 728k (FE P & I & v {7
A

GEEFNEERIS

3.10.8.2.4.7 % AEB *r:psfin ¢ it

Twi g o PMlEETREAE

FCW i3 » ¥ p & (54 #ic o

3.10.8.25 w > e K & 5 E %

3.10.8.2.5.1 ¥}t w5 %4 kB B

,h,%ﬁ%lﬂ]a'(_gﬁﬁ fg}@

ip e o

3.10.8.25.2 = ¥t kB B (FHE R

IR R LS SR TR T

Sk REBEIF TR E ] 3m;
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conforming to one of the lane markings
as defined in UNECE Regulation 130
to mark a lane with a width of 3.5 to
3.7m when measured from the inside
edge of the lane marking:

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

- Solid line with a width between 0.10
and 0.25m

8.25.3 For the CCFhos/CCFhol
scenarios of the OEM must
demonstrate, by means of a dossier,
how their system responds in the
following scenario. Points will be
awarded based on the information
provided in the dossier. Euro NCAP
reserve the right to undertake physical
testing in the CCFhos/CCFhol
scenarios to verify the information in
the dossier, using the method detailed
below.

8.2.5.4 Both the CCFhos and CCFhol

(1) ¢ masAE 52 10cme & @ * SME

£ 4m > @ §E 6m o
NESTEEITERE LT OE 5 n

15cm -

3.108253 # ip¥ X BB E> EHM
H st ms Ho kP8 FHE2

B e kD P EHRY ok

itd » TNCAP # ﬁ%}‘é’}iﬁ:p T 3%

v 2z ] BER RRGECT

a2 2 )k B FAL LA A

o

G

3.10.8.254 w * ¥w kD B {7 H B F
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scenario will be assessed at test speed
combinations of 50km/h for VUT and
50km/h for GVT and 70km/h for VUT
and 70km/h for GVT respectively.

8.25.5 For the CCFhos/CCFhol
scenarios, for the VUT assume a
straight-line path in the middle of the
lane at a constant speed.

8.2.5.6 For the CCFhos scenario, the
GVT will follow the same path as the
VUT, travelling in the opposite
direction at a constant speed equal to
that of the VUT.

8.2.5.7 For the CCFhol scenario, the
GVT will follow an initial straight-line
path followed by a lane change
manoeuvre at a constant speed equal to
that of the VUT. The scenarios are
represented in Figure 8-10 CCFhos and
Figure 8-12 CCFhol path at 70 and 50

BRAH e kP ik d g
BB fwm 50km/h s 23R P R
# 50km/h > ¥ % 5% @ §m 70km/h ~ 3
Tk p 3 70km/h 2 RliEiE B e &

=
T °

3.10.8.255 35 > ¥ Kk F B (7

Bk i o> e kb ied g5
Bipsh B XK mIUETER S
BB Y P2 TR T o

3.10.8.25.6 3w S e kb gD

EHBEk 2RI A RD I
L LES SN YR N
lﬁ °

3.10.8.25.7 3t 5 => ¥ ok F S d

FHBFE% 2P D (TR A
B ff o F B X %D dmAp e 2 48 TE
REFREIE D2 e kD3 (3
HBE%icR 19> %3 e kb
3B 3 B8 sk 70km/h £ 50km/h
B 4o @) 210 H 2Em R 4 3.10.100
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km/h Details on VUT path is given on
ANNEX B: Lane Change Path
Definition.

Figure 8-11 CCFhol

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

et

Figure 8-12 CCFhol path at 70 and 50

km/h
fmEEE
JL‘;[-‘—\“W :
b . o

Figure 8-13 CCFhol curvature values at

(G

SR BB R

105




2025 AEB #5455

2019 AEB 5% 4.3

Jir

i2 27 TNCAP i£ < % % (¥ = %)

# . TNCAP i =

70 and 50 km/h

GVT
Speed

vUT
Speed

Max Lateral
acceleration

Following | TTC at
Distance | end of lane
(F) change
[13.9]m [1.5]s 1.50 m/s?
[19.4]m [1.5]s 1.50 mv's*

Lane
change
length (L)
44m

60m

Lane
change
offset (0)
50kmh | 3.5m
70kmh | 3.5m

S0km'h
70km'h

8.3 Test Conduct
8.3.1 Before every test run, drive the
VUT around a circle of maximum
diameter 30m at a speed less than
10km/h for one clockwise lap followed
by one anticlockwise lap, and then
manoeuvre the VUT into position on
the test path. If requested by the OEM
a simple initialisation run may be
included before every test run. Bring
the VUT to a halt and push the brake
pedal through the full extent of travel
and release.

8.3.2 For vehicles with an automatic
transmission select D. For vehicles
with a manual transmission select the
highest gear where the RPM will be at
least 1500 at the test speed. If fitted, a
speed limiting device or cruise control

8.3 Test Conduct

8.3.1 Before every test run, drive the
VUT around a circle of maximum
diameter 30m at a speed less than
10km/h for one clockwise lap followed
by one anticlockwise lap, and then
manoeuvre the VUT into position on
the test path. If requested by the OEM
an initialisation run may be included
before every test run. Bring the VUT to
a halt and push the brake pedal through
the full extent of travel and release.

8.3.2 For vehicles with an automatic
transmission select D. For vehicles
with a manual transmission select the
highest gear where the RPM will be at
least 1500 at the test speed. If fitted, a
speed limiting device or cruise control

3.10.8.3 z# 5 *#. 4~ (Test Conduct)
3.10.8.3.1 % X @5 » X% P ok
3t 10km/h 2o R EF AL B S
30m 2 [F1 B {7 % » L g pEgL S o f3
M- B mF UGS e (TR
Bl B fo L KX 2D ml TRk R
PR R o FRREE R R T
B I sk o iR f?j%’?’_éiﬁéﬁiﬁ
(initialization run') - # X % & fH= >
Bk B erEhe R AE o

e

310832 % #4m s o F ik 4 - )ﬁgj
BoEHeDeopdjms TR

*’r‘éﬁﬁ%ﬁ&ﬁﬁ%%@ﬁﬁﬁﬁ?
1500rpm 2. B B Ao F 5 e i o
HERALIF S R &SI o

%P w2 B (3 % ACC)> ¥ 2 i

3 X
F‘
e
-

3.10.7.3 3¢5 *#.4~ (Test Conduct)

3.10.7.3.1 & =gz > LD fHkK M
13t 10km/h 2o i@ B $EF &~ BT
30m 2 [F] /8] {7 % » L 1 EpE 4L S e (5
B— B FmFNGREES e TR
Bl Bt L X kD iR TRk R
LR e F B REF R A
R OE R B v R (T A AR
(initialization run ) » F X % 2 fH= >
Bk o BT B R T AL R o

7
~

» ¥

yioged

X
A

310732 % ® 4w f 8 R 4
£ SIRS  SUADER - B S - S
NRHER TR REREEE Y E
1500rpm 2. B B o F 3 f2 i 0
LA RS- B R LR L =
P 4wz i R (2 * ACC) £ 2 im
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may be used to maintain the VUT| maybeusedto maintainthe VUTspeed| # o5 % X2 § TP HIHF 2 p7 | FFRI AL ¢ TR L% 2 w7
speed (not ACC), unless the vehicle| (not ACC), unless the vehicle maf SRR R AU T S m?f BB G p gt o e g B
manufacturer shows that there are| manufacturer shows that there are| “#& > o &> N aFXHIHEFR| "EEF > e ¥ > N AFLIKI RER
interferences of these devices with the| interferences of these devices with the| * &5 if # © IR R

AEB system in the VUT. Apply only
minor steering inputs as necessary to
maintain the VUT tracking along the
test path.

8.3.3 Perform the first test a minimum of
90s and a maximum of 10 minutes after
completing the tyre conditioning (if
applicable), and subsequent tests after

If the time

between consecutive tests exceeds 10

the same time period.

minutes perform three brake stops from
72 km/h at approximately 0.3g.
Between tests, manoeuvre the VUT at
a maximum speed of 50km/h and avoid
riding the brake pedal and harsh
acceleration, braking or turning unless
strictly necessary to maintain a safe
testing environment.

AEB system in the VUT. Apply only
minor steering inputs as necessary to
maintain the VUT tracking along the
test path.

8.3.3 Perform the first test a minimum of
90s and a maximum of 10 minutes after
completing the tyre conditioning (if
applicable), and subsequent tests after
the same time period. If the time
between consecutive tests exceeds 10
minutes perform three brake stops from
72 km/h at approximately 0.3g.
Between tests, manoeuvre the VUT at
a maximum speed of 50km/h and avoid
riding the brake pedal and harsh
acceleration, braking or turning unless
strictly necessary to maintain a safe
testing environment.

3.10.8.3.3 B # s

AEEE™)E 90
#3210 mgap 27 % - ZFEHK T
IR PR R R T H R R
doipB TR AR 10 248 0 P
K _T72km/h 2 T35k & 5 039 2
2 T3

:)( I?’T T% o

HETIFHRDARER T EFF
50km/h > ® 2t & R o &
% B £0 @ (riding the brake pedal ) ~
Bl 7 beid ~ 208 NS L IES
RESRIEB o

3.10.7.3.3 et #eadh & (E i * )5 90

F)2 10 AP 278 - %0 T
Wl P PRI (T H 8 R
AoiESk IR P AZE 10 A 480 PR
JE_T2km/h T ¥akiE R L 039 2
2 HE 3

AR o

RNETRRENARERA IR
50km/h> ¥ 2L & R o ik E wF
% BF i 22 @ (riding the brake pedal ) ~
BIZ beid 203 NS L aEFES >
TR IRB o
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8.4 Test Execution

8.4.1 Accelerate the VUT and GVT (if
applicable) to the respective test
speeds.

8.4.2 The test shall start at To and is valid
when all boundary conditions are met
between To and Taes and/or Trcw, OF
any other system intervention:

8.4 Test Execution

8.4.1 Accelerate the VUT and GVT (if
applicable) to the respective test
speeds.

8.4.2 The test shall start at To (4s TTC)
and boundary
conditions are met between To and
Taes and/or Trcw, Or any other system
intervention:

is valid when all

- Speed of VUT (GPS-speed) Test
speed + 1.0 km/h
- Speed of GVT (GPS-speed) Test

speed £ 1.0 km/h
- Lateral deviation from test path for

VUT 0£0.05m
- Lateral deviation from test path for
GVT 0z[0.10] m

- Relative distance VUT and GVT
(CCRb) 12m or 40m = 0.5m

- Yaw velocity of VUT 0 + 1.0 “/s

- Yaw velocity of GVT 0 + [1.0] /s

- Steering wheel velocity 0 = 15.0 °/s

3.10.8.4 3854 i3
3.10.84.1 %% % fme 23k P 2 (F
JFH)EE D BRI RRRTER o

3.10.84.2 &G B ToH 40 & To &2
Taes/Trew & E i H &5 % 5L/ » pFia

&I B R PR

2 s
3

27
Y

B

3.10.7.4 5% # 17
310741 %53 fwer 27k p B2 (¥
WHVEE P e I RFRALE R

310742?4‘:\55%1@%‘“ To(4STTC ) B 4>
% To ¥ Taes/Trcw &
/T)\Hjl;b]'»b"r 'JMTF.\%?\"‘"""EJ‘Z

% £
S ‘?V'L»

CiE e H e

T HEFIL LG T
(0] hfms:m&(eps B ) Rk
# A& +1.0 km/h

2 2rkp 2% R (GPS-iE & ) 3#
Zi# & +1.0 km/h

(B) XD im 7 BB Rl v A BE
4 0+0.05m

(4) 23pE? FREEZRS BB

#EZ 0+£0.10m
LB bimd 23 B R D 4p $EE

©

# (CCRb) 12m or 40m + 0.5m

6) xH P diE A 0+ 1.0
°Is

) 2skpfE2nfEH s R 0+
1.0°/s
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o GESREFE) (8) > i 0+15.0°s
8.4.3 The end of a test is considered|8.4.3 The end of a test is considered|3.10.8.4.3% # Fitif iz H ¢ 2 — pF3&(3.10.743 % 4 Tz H ¢ 2 - przg
when one of the following occurs: when one of the following occurs: LR B TR

- Vyut = Okm/h* - Vyut = 0km/h (1) #%ERY LHomz @ B () R#HRELY L% D gz # A=
- Vwut < Vevr for CCR - Vwut < Vevr Okm/h* Okm/h

- Contact between VUT and GVT - Contact between VUT and GVT (2) #ilfe? X2 IR EA<HE| (2) PREMLT IR L E R<GE
- The GVT has left the path of the VUT PRiEALY IR P HRE 2@ A (H AT 2IRPRD 2R

** CCR) OREEER-T-ES: 30 - P

(CCFtap and CCCscp)

CCRs/mb | CCFrap | CCCscp | CCFhoshel
v v

% v

844 To ensure a safe testing
environment in the CCFtap and
CCCscp scenario, the test laboratory
may include an avoidance action by the
robot in case the AEB/FCW system
fails to intervene (sufficiently). This

action can be applied automatically

(3)

(4)

SR TR SR S5 XV

i

DI PED B LD IR

= (CCFtap 2 CCCscp)

GESARHFE)

3.10.8.4.4 =

¥z % . CCFtap 2 CCCscp

Tif“ Fé%»/?]ﬂé‘ﬁ % o ’]@/P %&ﬁ{-

v LLAEB/FCW ,ﬁ ,\wu#\ nb(/ué )/\ »

SRREEUE I SE ik W) B i

)
1T

P ITY AT BERGE

i
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when:
- The VUT reaches the latest position at Q) % x%2impiE AEB 4~ 4r
which AEB intervention could be AN LR N R SRR Z B
activated to result in avoidance or Fri-% o @ iﬁi#%? FoE Lt BET
significant mitigation (as applicable) =E o wRIBHET Ta R

and no intervention from the AEB
system is detected. OEMSs can provide
the latest position described above, in
this case, the labs may consider using
them as reference to perform the
avoidance action.

- Lateral separation between the VUT
and GVT reaches < Om during / after
AEB intervention.

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

5 g
BRI (T2 % o

(2 % %%? jmer 27k p D 2 Bl

PR3 AEB 4~ P (s iE ] 50

%25 0mpF o

(3) &Rl %&%—#}; EEH T P H

- BEE R ERERRES

2o FRIRE L WA

THd bR AL R BT
i

& TNCAP #4 (7 #5152 o iRl
TR -
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8.4.5
accelerator control,

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

clutch or brake pedal.

8.4.6 The CCRs and CCCscp FCW
system tests should be performed using
a braking robot reacting to the warning
with a delay time of 1.2 seconds as per
A.4 to account for driver reaction time.

8.4.6.1 Braking will be applied that
results in a maximum brake level of -4
m/s? —0.50 m/s? when applied in a non-
threat situation. The particular brake
profile to be applied (pedal application
rate applied in 200ms (max. 400mm/s)
and pedal force) shall be specified by
the manufacturer. When the brake

8.4.3.1 For manual or automatic|3.10.84.57% % * B K& * p fiy
accelerator control, it needs to be| #]X % > BAEFRZ%KD jwp LD 0T

assured that during automatic brake the
accelerator pedal does not result in an
override of the system.

8.4.3.2 The FCW system tests should be

performed using a braking
reacting to the warning with a delay
time of 1.2 seconds as per A.4 to
account for driver reaction time.

robot

B R 4o st {idE 7 2 K (override)
£ hhoo FAa kil B K

Skm/h p% % 8 2o id i F 0 kSR B
AR NN iR

hodfr & B A D R -

3.10.8.4.6 i¢ * *> CCRs % CCCscp 2z

3107431 AH A R ERA® ¥ f
A RmEL%Dfmp D
T H T hFHEIREE
(override)#x & [k %t o

3.10.7.4.3.2 | é%“wmﬁﬂ

R YRR k siipsk2 ¢ o 0B A
B 47 4] & ¥ (braking robot) & *+ ¥ 71
WA ts 12 o (T UHCERE R 2
FRERER o

8.4.3.3 Braking will be applied that|3.10.8.4.6.1 % 2t %‘ ESgh- N PR B -
results in a maximum brake level of -4| i# & # < & 5 -4 m/s? 3 - 4.50 m/s? -

m/s? - 0.25 m/s? when applied in a non-
threat situation. The particular brake
profile to be applied (pedal application
rate applied in 200ms (max. 400mm/s)
and pedal force) shall be specified by
the manufacturer. When the brake

B ﬁi R B rx e mfm’a"r B (F
i )*;(*s? 200ms P 9735 4o 20 |f R iE
(BB 400mm/s) > 12 & g4 )e
*’fag;ﬁ;,u_uz I EaE @It It TN
BRI iR T LD RERE R
* 3.10.9 z Ay i+ ¥ 3 (iteration steps )

E R ’ifﬁﬁfhf’ﬁfl%t
(braking robot)}'@*“ﬁ*-r FAis 1.24)
pOIER o UHORE 2 F R

E B 4

3.10.7.4.3.3 T s opy, Ld o
E;ﬁxmsa-4m/s - 4.25 mls? -
_iﬁii )@;};‘gxf—riwmi’ré’ijydﬁ);f%
Eakid E;(ﬁ“ 200ms pF #73%5 be 2 AR ik
F (&3 400mm/s)’ LR A )
FRREFERLEDIFF ivh @
B i*&g&%fﬁi)é"ii)ii’ﬁ%f%
* 3.10.8 2 4 ik A 3 (iteration steps )

Ft*
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profile provided by the manufacturer
results in a higher brake level than
allowed, the iteration steps as described
in ANNEX A will be applied to scale
the brake level to -4 m/s? — 0.50 m/s2.
8.4.6.2 When no brake profile is
provided, the default brake profile as
described in ANNEX A will be
applied.

8.4.7 The ESS is evaluated at the Euro
NCAP lab with input from the OEM to
ensure proper triggering of the system.
The recommended testing procedure
can be found in the Technical Bulletin
TB037.

profile provided by the manufacturer
results in a higher brake level than
allowed, the iteration steps as described
in ANNEX B will be applied to scale
the brake level to -4 m/s? - 0.25 m/s2,
8.4.3.4 When no brake profile is
provided, the default brake profile as
described in ANNEX A will be
applied.

3.10.8.4.6.2 & A & - £0 D

MET B ORE R B T -4 m/s? T - 4.50
m/s? o

‘.;.

KEK R
F] N
fett * 3.10.9 2 FF LB % T

3.10.7.4.3.4 2 A &

3.10.8.4.6.3 % i R g b % SRR
bﬁfizaﬁii’vnﬁﬁiﬁ%ﬂa‘%%
BB LR e A 0 1 I

56?%5_}; % Euro NCAP TB037 -

ML B kG BB T4 ms?E-4.25

m/s? o

$RLF 0
fig* 3108 2 FFHAD K T o

ANNEX A: BRAKE APPLICATION
PROCEDURE
The braking input characterisation test
determines the brake pedal
displacement and force necessary to
achieve a vehicle deceleration typical
of that produced by a typical real-world

driver in emergency situations.

ANNEX A BRAKE APPLICATION
PROCEDURE
The braking input characterisation test
determines the brake pedal
displacement and force necessary to
achieve a vehicle deceleration typical
of that produced by a typical real world

driver in emergency situations.

3.10.9 £&£ @ B * 42 5

,ﬁ'fﬁ%} E _Q%ﬁc; B g
%%—E-_ﬁ*’"ﬁflji ’IJE{F\A—— ‘Ir /QT T’H;:
BOF R AR LD T2 B i

T

i

3.10.8 &£ B * 25

ﬁﬁﬁ ﬁ%fi%dﬁﬁ%%ﬁ

Borgdld o AR R HRT R
T r]%]i‘%iiﬁa?'fﬁ AriE 2B iﬁi/}f}‘i
)i o
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A.1 Definitions

Tsrake — The point in time where the
brake pedal displacement exceeds
smm.

T-smisz— The point in time is defined as
the first data point where filtered,
zeroed and corrected longitudinal
acceleration data is less than -6m/s?.

T-2mis3 T-amisz- Similar to T-gmysz

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

A3 Brake
Procedure

First perform the brake and tyre
conditioning tests as described in 8.1.2
and 8.13. The brake input
characterisation  tests  shall  be
undertaken within 10 minutes after
conditioning the brakes and tyres.

Characterization

A.1 Definitions

Terake - The point in time where the
brake pedal displacement exceeds
smm.

T-emisz- The point in time is defined as
the first data point where filtered,

longitudinal

acceleration data is less than -6m/s2.

zeroed and corrected

T-2misz T-amssz- similar to T-smssz

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

A3 Brake
Procedure

Characterization

First perform the brake and tyre
conditioning tests as described in 8.1.2
and 8.1.3. The brake input
characterisation  tests shall  be
undertaken within 10 minutes after
conditioning the brakes and tyres.
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A3.1 Brake
Characterisation Tests
ePush the brake pedal through the full

extent of travel and release.
eAccelerate the VUT to a speed in
excess of 85km/h. Vehicles with an

Displacement

automatic transmission will be driven
in D. For vehicles with a manual
transmission select the highest gear
where the RPM will be at least 1500 at
the 85km/h.

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

eMeasure the pedal displacement and
applied force normal to the direction
of travel of the initial stroke of the

A3l Brake
Characterisation Tests
ePush the brake pedal through the full

extent of travel and release.
eAccelerate the VUT to a speed in
excess of 85km/h. Vehicles with an

Displacement

automatic transmission will be driven
in D. For vehicles with a manual
transmission select the highest gear
where the RPM will be at least 1500 at
the 85km/h.

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

eMeasure the pedal displacement and
applied force normal to the direction
of travel of the initial stroke of the
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brake pedal, or as close as possible to
normal as can be repeatedly achieved.

A.3.1.1 Perform three consecutive test
runs. A minimum time of 90 seconds
and a maximum time of 10 minutes
shall be allowed between consecutive
tests. If the maximum time of 10
minutes is exceeded, perform three
brake stops from 72 km/h
approximately 0.3g.
eUsing second order curve fit and the
least squares method between T.misz
T.emis3 calculate the pedal travel value
corresponding to a longitudinal
acceleration of -4 m/s2 (=D4, unit is
m). Use data of at least three valid test
runs for the curve fitting.

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

eUsing second order curve fit and the
least squares method between T_misz
T.emisz calculate the pedal force value
corresponding to a longitudinal
acceleration of -4 m/s2 (=F4, unit is

at

brake pedal, or as close as possible to
normal as can be repeatedly achieved.

A.3.1.1 Perform three consecutive test
runs. A minimum time of 90 seconds
and a maximum time of 10 minutes
shall be allowed between consecutive
tests. If the maximum time of 10

minutes is exceeded, perform three

brake stops from 72 km/h at
approximately 0.3g.

eUsing second order curve fit and the
least squares method between T.2msz
T.emis3 calculate the pedal travel value
corresponding to a longitudinal
acceleration of -4 m/s2 (=D4, unit is
m). Use data of at least three valid test
runs for the curve fitting.

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

eUsing second order curve fit and the
least squares method between T.2msz
T.emis3 calculate the pedal force value
corresponding to a longitudinal
acceleration of -4 m/s2 (=F4, unit is
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N). Use data of at least three valid test
runs for the curve fitting.

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

A.3.2 Brake Force Confirmation and
Iteration Procedure

eAccelerate the VUT to a speed of
80+1km/h.  Vehicles with an
automatic transmission will be driven
in D. For vehicles with a manual
transmission select the highest gear
where the RPM will be at least 1500 at
the 80km/h.

eApply the brake force profile as
specified in B.4, triggering the input
manually rather than in response to the
FCW. the  mean
acceleration achieved during the
window from Terake +1S Terake +35.
If a mean acceleration outside the
range of -4-0.5m/s? results, apply the
following method to ratio the pedal
force applied.

Determine

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

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

A.3.2 Brake Force Confirmation and
Iteration Procedure

eAccelerate the VUT to a speed of
80+1km/h.  Vehicles with an
automatic transmission will be driven
in D. For vehicles with a manual
transmission select the highest gear
where the RPM will be at least 1500 at
the 80km/h.

eApply the brake force profile as
specified in B.4, triggering the input
manually rather than in response to the
FCW. Determine  the  mean
acceleration achieved during the
window from Terake +15 Terake +35.
If a mean acceleration outside the
range of -4-0.25m/s? results, apply the
following method to ratio the pedal
force applied.
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*

Fdnew F4original (-4/mean

acceleration), i.e. if F4original results

in a mean acceleration of -5m/s?,
F4new = F4original * -4 / -5

eRepeat the brake force profile with
this newly calculated F4, determine
the mean acceleration achieved and
repeat the method as necessary until a
mean acceleration within the range of
-4-0.5m/s? is achieved.

A.3.2.1 Three
characteristic

valid pedal force
tests  (with  the
acceleration level being in the range as
specified) are required. A minimum
time of 90 seconds and a maximum
time of 10 minutes shall be allowed
If the
maximum time of 10 minutes

between consecutive tests.
is
exceeded, perform three brake stops
from 72 km/h at approximately 0.3g.
ebefore restarting the brake pedal force
characterisation tests. This brake
pedal force is referred as F4 in the next

A.3.2.1 Three

*

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

eRepeat the brake force profile with
this newly calculated F4, determine
the mean acceleration achieved and
repeat the method as necessary until a
mean acceleration within the range of
-4-0.25m/s? is achieved.

valid pedal force|3
tests  (with  the
acceleration level being in the range as

characteristic

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

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

A.4 Brake Application Profile

eDetect Trcw during the experiment in
real-time.

eRelease the accelerator at Trcw + 1 5.

ePerform displacement control for the
brake pedal, starting at Trcw + 1.2 s
with a gradient of the lesser of 5 x D4
or 400mm/s (meaning the gradient to
reach pedal position D4 within 200ms,
but capped to a maximum application
rate of 400mm/s).

eMonitor  brake  force  during

displacement control and use second-
order filtering with a cut-off frequency
between 20 and 100 Hz (online) as
appropriate.

eSwitch to force control, maintaining
the force level, with a desired value of

chapters.

A.4 Brake Application Profile

eDetect Trcw during the experiment in
real-time.

eRelease the accelerator at Trcw + 1 5.

ePerform displacement control for the
brake pedal, starting at Trcw + 1.2 S
with a gradient of the lesser of 5 x D4
or 400mm/s (meaning the gradient to
reach pedal position D4 within 200ms,
but capped to a maximum application
rate of 400mm/s).

eMonitor  brake  force  during

displacement control and use second-
order filtering with a cutoff frequency
between 20 and 100 Hz (online) as
appropriate.

eSwitch to force control, maintaining
the force level, with a desired value of

31094 #x & g * % % ( Brake
Application Profile )
(1) »t3Esk @ wpFE iR Trow ©

(2) Trowt+ls BF > *c B 4o if R o
(3) i F 2 A PP 1
Trew +1.2s B 4 - 15 & (gradient)
% 5 x D4 g 400mm/s (T 5 3%
200ms P i FE = D4 9 F
2 $hR > e L 400mm/s)
P it o

4) HEHDPFRE LD 4R
g * - r¢ ik ( second-order
filtering ) » # 1k #7 & 20

100Hz -

ES
=L

W T B S P R
F4 2 4 Byl s £2 0k

L

(5)

7
=~

3.10.84 # & Ji * % = ( Brake
Application Profile )
(1) vz @ TpF i P Trew ©

(2) Trowtls > 2B 4o Bifr o
(3) :&F£H i 2 I 1
Trow +1.2s B 4 > - & ((gradient)
% 5 x D4 £ 400mm/s (7 5 *%
200ms p E Pk 28 D4 1 F
Z ¥R > 2 L 400mm/s)
P K

= #
i o
filtering ) » # i #p F
100Hz -

(4) PR F BT LS 4 R

Fe Ja sk ( second-order
20

ES
=L

(B) W THFFEEE D EE

F4 24 Bapdle s 4 B2k

118



2025 AEB % % 2019 AEB 3 4% i 37 TNCAP £ 2 ¥ % (% = %) # & TNCAP i =
F4 when F4 when L Ll
i. the value D4 as defined in B.3 is| i. the value D4 as defined in B.3 is (A) 7 *4%31083" T x2 (A) 45310837 T &x2
exceeded for the first time, exceeded for the first time, D4 =% & D4 i=# &
ii. the force F4 as defined in B.3 is| ii. the force F4 as defined in B.3 is
exceeded for the first time,| exceeded for the first time, (B) 7 *A4%31083" = &2 (B) B *<A4%31083"%" z &x2

whichever is reached first.

eThe point in time where position
control is switched to force control is
noted as Tswitch.

eMaintain the force within boundaries
of F4 + 25% F4. A stable force level
should be achieved within a period of
200ms maximum after the start of
force control. Additional disturbances
of the force over + 25% F4 due to
further AEB interventions are
allowed, as long as they have a
duration of less than 200ms.

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

whichever is reached first.

eThe point in time where position
control is switched to force control is
noted as Tswitch.

eMaintain the force within boundaries
of F4 + 25% F4. A stable force level
should be achieved within a period of
200ms maximum after the start of
force control. Additional disturbances
of the force over + 25% F4 due to
further AEB interventions are
allowed, as long as they have a
duration of less than 200ms.

eThe average value of the force
between Trcw + 1.4s and the end of
the test should be in the range of F4 +
10 N.
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ANNEX B: Lane Change Path
Definition
70km/h Lane Change Co-ordinates

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 %@ ip 5

70km/h 4% & p A%

ESRKEFRE)
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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 Co-ordinates

50km/h s 3% & i A 4R

S KEE)
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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 test




2025 AEB %5 4.3

2019 AEB 5% 4.3

i 37 TNCAP i % & % (¥ = %)

¥ & TNCAP ix =

determines the gas pedal displacement
and gas pedal application velocity
necessary to achieve a typical vehicle
drive-away acceleration in junction
situations. In addition, the
corresponding synchronization timing
between VUT and GVT is determined
with the obtained speed profile.

C.1 Definitions
oTstart, Time when VUT filtered  Tstar
acceleration  reaches [0.1] ¢
m/s?(in CCCscp start from stop
scenario)

oTeng, time where VUT has Tend
travelled 2.9m. from the start
position(in CCCscp start from

stop scenario)

eTav, average time value of Tav
Tena from all the executed 4
trials(in CCCscp start from stop
scenario)

PARREBAARY B A bk
R PHEEHEETER Y
HE P AR AR R 0
o KB IRA 2T PR 2 N pE
B2 B SER o

310111 37 ¥ &

3.10.11.1. 1 start - ik 14 4v 3# B E 5
0.1m/s® z_ pFRF BL(E 7 2 B S B
kA P D) o

FE29Mz pF R EL(E 7 BRSO
Bipse bk i frde) o

3.10.11.1.3 Tavg: *73 5% ¥ Tena 2 T
PiE(E 7 BRI SE%RF R

s

fs fxdv) o

123




2025 AEB %5 3.3

2019 AEB %5 .3

i 37 TNCAP £ 2 ¥ % (% = %)

Jir

¥ & TNCAP ix <

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

C.3 Gas-Pedal characterization
procedure
Via an iterative approach the gas pedal
position has to be examined to achieve
the following:
*The longitudinal acceleration shall not
exceed 1 m/s2 before Tsat + 0.5
seconds.
*The longitudinal acceleration shall not
exceed 1.75 m/s2at any point and must
exceed 1m/s2 from Tswrt + 1.25 until
Tend.

Execute the start action as trial (without
the GVT) at least three times. Tgng Of
all runs should be inside of an Interval
of [0.1 s]. The results from the trials are
used to determine the gas pedal
position and Tavg Which constitute the
parameters for the test.

FTRIE A2 REIES 3104 H

T °

3.10.11.3 b F* B HF i if e A2

BN NI PRE R 0 Y

(1) # Tstat + 0.5 7?"/'"5“" ) G ik R
* @Az 1 m/s2e

2 A mpFrEEL e beid B2 F
A2 1.75m/s2> ¥ j& Tswn + 1.25
B 3| Teng » $er e i B % AT
iE 1m/s2-

DS Ik E I FRER( S F >

RPEDI) T E%2 Tend B 5 0
Il BREET Y 305w
ot PR 8 2 Tag ©
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Thereby, Tavg is used to trigger the start
action of the VUT to ensure correct
synchronization to the GVT. With the
known time that the VUT needs to
reach the impact location, it can be
triggered by the approaching GVT and
its known time to reach the impact
point location.

Acceleration over time

B B — G — GG

o 0.2 04 0.6 08 1 12

—@=AcC Low =—@=AcCavg =—®—ACCup

In the event that the above method does
not satisfy the test requirements, or that
the intended vehicle to be tested (i.e.
vehicle with base safety pack) is only
offered with a manual transmission and
has CCCscp Start-from-Stop
capabilities, the OEM shall contact
Euro NCAP to discuss an alternative

approach.

Tag 7 % 205 £ 5% 2 dm2 fa bk
e MFERS 2TR P D A 15
oD ART| A2 2 epE T
BB P IED 2 HE AR
C TR ETIRE o

EGESAKHET)

FLESpapeERg L A3
EEER DR A AR > £

2o BER)FREIPPFEHTER

T AREBERENR Fé%%%fﬁ;#nwe«:
7 5 ’E'Jé'iﬁ~ &2 TNCAP #,
FH 2 R ﬁ&fi" i E
& o
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2.1
VUT speed | GVT speed | XvuT, desired | XovT
30 km/h 29.17m
10 km/h 45 km/h -957m [43.75m
60 km/h 58.33m
30 km/h 29.17m
15 km/h 45 km/h -1453m | 43.75m
60 km/h 58.33m
30 km/h 29.17m
20 km/h 45 km/h -1947m | 43.75m
60 km/h 58.33m
3.10.3.2.1
XkIimER | 2P EIER | XwiP | Xovr
30 km/h 29.17m
10 km/h 45 km/h -957m |43.75m
60 km/h 58.33m
30 km/h 29.17m
15 km/h 45 km/h -1453m [ 43.75m
60 km/h 58.33m
30 km/h 29.17m
20 km/h 45 km/h -1947m | 43.75m
60 km/h 58.33m
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Figure 2: Lateral path error
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Figure 7-1: Layout of junction and the connecting lanes
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{ Q GVT
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_.~~"15.00m )
e e
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Position @ TTC 3.5s = o
Figure 7-3: Free space requirements — CCC Farside Test
3.10.7.31
AL E @TTC3.5s
\, """""""
g 'GVT
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| 5.00m 4
@ |
! )
500 m n
' |
\ |
20.00 m
ALE @TTC3.5s
B8 : ZohH & f-% (7 % BELT M8 % x4 (farside):# %
8.2.2.1 8.2.3
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Figure 8‘-1 CCRs scenario CCRs
AEB + TCN combined AEBonly | FCW only AEB + FCW combined
AEB FCW AEB only FCW only
\EB CCRs 10-50 kan/h 55.80 km/h 10-80 kan'h 55.80 kin'h AEB FCW
) =50 to 0% -50%g to 0% -3F o 30F -530% fo 0% . 10-50 kl'l'l/h 10-50 kl’l']/h
510821 AEB City -50%-50% - -50%-50% -
9..V.0.£.£.1 AEB Inter-Urban ) 30—530 kmo/h 30-%0 kmo/h 30—%0 kmO/h
AEB + FCW# & w3 -50%-50% | -50%-50% | -50%-50%
#3 AEB
AEB FCW FCW 3.10.7.2.3
P 3 10-50 55-80 10-80 55-80 W8 3 3#% (CCRs)
RExayetz o @ - - -
] . km/h km/h km/h km/h AEB + FCW¥ & Ly Ly
i BB P% - - - -
-50% to -50% to -50% to -50% to AEB FCW AEB FCW
50% 50% 50% 50% 10-50 10-50
5 & A Wei2 d F km/h km/h
43 -50%- - -50%- -
50% 50%
30-80 30-80 30-80
A& (& et P km/h km/h km/h
4% - -50%- -50%- -50%-
50% 50% 50%
8.2.2.2 2.3
AEB + FCW combined & AEB Only CCRm
AEBR AEB + FCW combined
— - AEB only FCW only
AEB CCRm . AEB FCW
e AEB Inter-Urh. 30-80 km/h | 50-80 knvh | 30-80 knvh | 50-80 km/h
fter-Lrban 50%-50% | -50%-50% | -50%-50% | -50%-50%
3.10.8.2.2.2 3.10.7.2.3
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AEB + FCW¥# 2 2 %3 AEB w2 A # F5 i# % (CCRm)
AEB AEB + FCW¥k £ o Ll
, 30-80 km/h AEB FCW AEB FC
REKI 2 w2 BHEHBE% \ — —
1 -50%-50% A5 T et 2 Pk 30-80 50-80 30-80 50-80
&S 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 CCRb
-2 m/'s’ -6 m/'s’ AEB+FCW combined, AEB only & FCW
o 12m 50 kavh 50 knu'h only
AEB CCRD 40m 30 k' 50 km'h 2 m/s* 6 m/s
3.10.82.23 AEB Inter-Urban 12m 50 km/h 50 km/h
40m 50 km'h 50 km/h
AEB+FCW ¥ &
7 AEB 3.10.7.2.4
-2 m/s? | -6 m/s? W3 KI TR E%(CCRDb)
R & KB etz 32 K2 FRE% | 12m | 50 km/h | 50 km/h AEB+FCW¥# &
40m | 50 km/h | 50 km/h w3 AEB~ 5 FCW
2 m/s® 6 m/s?
FhRAD 22 PRER IR | 1om | S0kmh | 50 km/h
40m 50 km/h 50 km/h
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Figure 8-4: CCFtap scenario VUT and GVT paths
3.10.8.2.3.2
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Figure 8-5: CCFtap scenario paths and impact definition
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Figure 8-6: CCFtap scenario paths definition

s 4 2’ =22
"Z I is LT
i
Stactradins =
R
Part 1
! ! Ange
‘}
—
Start radius = End racivs | !
2 K/
‘.
Start radius « End radius - |
K1 2 |
\ ) Fart 2
’_-." Angle = 3
b e p—
| ’
< " 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 20462 9.00 .00 18.76 3.00 1500 2062
15 km/h 1500 1175 2093 s 1n7s 4814 1175 1500 2093
20 km/h 1500 1475 2175 14.7% 14.7% 1602 10.0% 1500 n
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B4 ¥42=R1 ’ & R FE=R2
S
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A =
Fome (HEE
& — IRA (3% ¥E) > — (% % = A (3% 3E)
A5
ESt «FE 2, 3N #9 * E: "‘—L-
Fé‘t%? F"&r' pé\ 'ﬁ_}i F"&r' E‘?}\ ﬁ»_)’i Fm'ﬁiﬂ E"?‘: ﬁ»_)’i
L A R i O el N i I f Lgs | X 7
a
R1 | R2 [OE] R2 | R2 [deq] R2 | R1 [OE]
[m] | [m [m] | [m] [m] | [m]
10
— | 1500 | 9.00 |20.62 | 9.00 | 9.00 | 48.76 | 9.00 | 1500 | 20.62
km/h
15
km/h 1500 | 11.75 | 20.93 | 11.75 | 11.75 | 48.14 | 11.75 | 1500 | 20.93
20 |1500 |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 8-7 Straight Crossing Path VUT and GVT paths

3.10.8.2.44

138




S
=
o

&

=

PRI

B16 0 7 (72 R CH R ER- %D fnd 2 P S FREL

lGVT

Figure 8-8 SCP Impact point definition
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3.10.8.2.4.5

Figure 8-9 SCP start from stop setup
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VUT GVT

20km/h | 30km/h | 40km/h | 50km/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
£ 5% 8 YR T
iR
20 km/h 30 km/h 40 km/h 50 km/h 60 km/h
#k | 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
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Figure 8-10 CCFhos
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HO Lane Changs path @70 KEm/h

Figure 8-11 CCFhol

BI20 1 %% 5 KB 4D i o

HE Lane Change path @50 Kb

£ A Sib il
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¥-Positinn ]

¥ esltion jml

Figure 8-12 CCFhol path at 70 and 50 km/h
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Figure 8-13 CCFhol curvature values at 70 and 50 km/h
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B22 @ & > e kb fded g Fk E2%-70km/h 2 50km/hd”
GVT |VUT | Lane Lane Following | TTC at | Max Lateral
Speed | Speed | change | change | Distance end of | acceleration

offset length | (F) lane.

(0) (L) change
50 50 3.5m 44 m [13.9] m [1.5]s | 1.50 m/s2
km/h | km/h
70 70 3.5m 60 m [19.4] m [1.5]s | 1.50 m/s2
km/h | km/h
PIRP | X% | HHD | RH 2RI | R =
o | 2w |EHB |2 | HHUEE |22 | Bl
AR @R | IE £ B | B ipiEdp(F) | AR | Ao

©) (L) A

50 50 3.5m 44m |[[13.9]m [15]s 1.50
km/h km/h m/s2
70 70 3.5m 60m |[19.4]m [1.5]s 1.50




i s i
km/h km/h m/s2
8.4.2
Remark VUT GVT
Constant state +1.0 +1.0
speett il Deceleration state 05
CCR, CCCscp, CCFhos,
0+£0.05
CCFhol0 .\
Lateral deviation [m] CCFtap(initial straight-line R
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 Tsteer) 0+1.0
°Is
Steering wheel velocity | CCFtap (until Tsteer) 0+15.0
°Is
3.10.8.4.2
o X o%d | 2IkP
=S
im fa
‘ A8 TR +1.0 + 1.0
ey AR + 05
B 685 FE ] CCR, CCCscp, CCFhos, 0+ 0+ 0.0
CCFhol0 0.05
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i fs i3 T A
CCFtap(#= 42 SRELIT) 0+
0.05
CCFtap(## %*) 0+
0.10
Xk iﬁiki’ >3k pd | &5 CCRD 12440+ 05
10 4 5E 4 [m] I
Bt R CCFtap(® | Tseer)[?/s] | 0+ 1.0
S b g CCFtap(E 3| Tsteer)[*/s] 0+
15.0
8.4.3
CCRs/m/b | CCFtap | CCCscp | CCFhos/hol
Vvut = 0km/h v v* v v
Vvur < Vevr for CCR v
Contact between VUT and v v v v
GVT
The GVT has left the path v v
of the VUT

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

3.10.8.4.3
CCRs/m/b | CCFtap | CCCscp | CCFhos/hol
Vwut = Okm/h v v* v v
Vvut < Vevr (¥ *tCCR) v
55D iEE 2T P R D % % % v
R
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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
S 0.257 S 0.05 0.004
6 0.309 2.999 0.072 0.004
1A 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
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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
22 1.131 21.972 0.967 0.004
23 1.183 22.968 1.057 0.004
24 1.234 23.963 1151 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
28 144 27.944 1.546 0
29 1491 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
34 1.749 33.914 2.139 0
35 18 34.909 2.238 -0.001
36 1.851 35.904 2.336 -0.004
37 1.903 36.9 2.43 -0.004
38 1.954 37.896 2521 -0.004
39 2.006 38.892 2.607 -0.004
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 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
46 2.366 45.875 3.101 -0.004
a7 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
o1 2.623 20.869 3.333 -0.004
92 2.674 21.868 3.368 -0.004
23 2.726 52.868 3.398 -0.004
o4 2771 23.868 3.425 -0.004
99 2.829 24.867 3.441 -0.004
56 2.88 99.867 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

151




—

&
=

G

0.004

0.008

0.015

0.008

0.035

0.008

0.062

0.008

0.096

0.008

0.138

0.008

0.188

0.008

0.246

0.008

0.311

0.008

0.384

0.008

0.465

0.008

0.553

0.008

0.649

0.008

=15 1R IR 1B |1 [ieo |1 {1oo [ion |1 {10 (1N |-

0.753

0.008

0.864

0.008

0.983

0.006

1.109

0.001

1.235

1.361

1.487

1.613

1.739

1.865

1.991

IO IO |IO |Io |Io |Io |Io
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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 2495 -0.006
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
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 3.5 0
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BEH (M) | R (s) | Xizg (m) | Yizg (m)|#& F (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 3 0.05 0.004
6 0.309 2.999 0.072 0.004
7 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
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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1.131 21.972 0.967 0.004
1.183 22.968 1.057 0.004
1.234 23.963 1.151 0.004
1.286 24.958 1.249 0.001
1.337 25.953 1.348 0
1.389 26.949 1.447 0
1.44 27.944 1.546 0
1.491 28.939 1.645 0
1.543 29.934 1.743 0
1.594 30.929 1.842 0
1.646 31.924 1.941 0
1.697 32.919 2.04 0
1.749 33.914 2.139 0
1.851 35.904 2.336 -0.004
1.954 37.896 2.521 -0.004
2.006 38.892 2.607 -0.004
2.057 39.889 2.69 -0.004
2.109 40.886 2.768 -0.004
2.16 41.883 2.843 -0.004
2211 42.88 2.913 -0.004
2.263 43.878 2.98 -0.004
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 2571 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
FEAE (M) | pFRF (S) | Xi=® (m) | Y% (m) |+ & (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
5 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
0.936 12.978 0.649 0.008
1.008 13.973 0.753 0.008
1.08 14.967 0.864 0.008
1.224 16.952 1.109 0.001

1.296 17.944 1.235 0

1.368 18.936 1.361 0

1.44 19.928 1.487 0

1512 20.92 1613 0

1.584 21.912 1.739 0

1.656 22.904 1.865 0

1.728 23.896 1.991 0

18 24.888 2117 0

1872 25.88 2.243 0

1.944 26.872 2.369 0
2.016 27.864 2.495 -0.006
2.088 28.857 2.615 -0.008
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31 2.232 30.845 2.833 -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 3.5 0

0

Acceleration over time
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3 ASSESSMENT OF AEB CAR-TO-
CAR SYSTEMS

3.2 Definitions

Peak Braking Coefficient (PBC) — the
measure of tyre to road surface friction
based on the maximum deceleration of
a rolling tyre, measured using the
American Society for Testing and
Materials (ASTM) E1136-10 (2010)
standard reference test tyre, in
accordance with  ASTM Method E
1337-90 (reapproved 1996), at a speed
of 64.4km/h, without water delivery.
Alternatively, the method as specified
in UNECE R13-H.

Autonomous Emergency Braking
(AEB) — braking that is applied
automatically by the vehicle in

response to the detection of a likely

5 ASSESSMENT OF AEB INTER-
URBAN SYSTEMS

5.2 Definitions

Autonomous emergency braking
(AEB) braking that is applied

automatically by the wvehicle in

response to the detection of a likely

243 F A D (D HD)EE

2431 3 E &

2.4.3.1.1 & 3 £ & ¥ (Peak Braking
Coefficient, PBC) : 1345 8 # # "o 5
/)E\“? )'i»l. N 4'%’?;_1?&5‘;5, @%;%4 ,
o TR ST 2 ks A Tl B
(_ American Society for Testing and
Materials, ASTM )F2493-20 & & :% 5%
RS S B2 Bl A B
E1337-19 385 = ;£ > 11 pFig 64.4km/h
Fok R P pgk o N B img >
gl h® s L =22 - 6251
TR D R o

LA A < |

24312 % & X W ko
( Autonomous emergency braking,
AEB) ﬁ%&ﬁfﬁ',ﬁl ﬁ|"¥“ }}4&'“;}»}—]3_

,Q'L'Elﬁqi’fél 9i>(|§ é’iﬁi/ﬁ\' T'ﬁé’b
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2431
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BX

4

I IS

CARE

j]ﬁ‘E’la % é“( -3 KE !’Jl

% -+
S ,?V o

( Autonomous emergency braking,
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collision to reduce the vehicle speed
and potentially avoid the collision.

Forward Collision Warning (FCW) —
an audio-visual warning that is
provided automatically by the vehicle
in response to the detection of a likely
collision to alert the driver.

Dynamic Brake Support (DBS) — a
system that further amplifies the driver
braking demand in response to the
detection of a likely collision to achieve
a greater deceleration than would
otherwise be achieved for the braking
demand in normal driving conditions.

Autonomous Emergency Steering
(AES) — steering that is applied
automatically by the vehicle in

response to the detection of a likely
collision to steer the vehicle around the
vehicle in front to avoid the collision.

Emergency Steering Support (ESS) —
a system that supports the driver

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

Forward Collision Warning (FCW) —
an audiovisual warning that is provided
automatically by the wvehicle in
response the detection of a likely
collision to alert the driver.

Dynamic Brake Support (DBS) - a
system that further amplifies the driver
braking demand in response to the
detection of a likely collision to achieve
a greater deceleration than would
otherwise be achieved for the braking
demand in normal driving conditions.

REFEFL -

24.3.1.3 = > pifg 37 & & 1o (Forward
Collision Warning, FCW) : # & if 7]
VgL RREFRT L ESE

Wwop s 2 T B e

2.4.3.1.4 # ji £ B 4 p4 % 5L (Dynamic
Brake Support, DBS) : #.# % i ip| 3
oA w A R R T o gtk By e s
SRR SRS S s X

B 4 i R -

25
Su

2 £

24315 p # B L @ 5 # o4k
(Autonomous JEmerqencv Steering,
AES): & g5 B3|V a0 % 4 midg
T RBp R A e D R

WG AT A RREFEES -

25
o

24316 % £ @ » @ Bb
]
(Emergency Steering Support, ESS):

AREFEFL o

24.3.1.2 m > gidfg 37 & % (Forward
Collision Warning, FCW ) : & i i 7]
VAR F AT R ETE

Femop b2 AR EL TE .

2.4.3.1.3 # 5 £ & # 4 )k %L (Dynamic
Brake Support, DBS) : % # 4% i i#| 3
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steering input in
detection of a likely collision to alter
the vehicle path and potentially avoid a

collision.

response to the

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

Car-to-Car Rear Moving (CCRm) —a
collision in which a vehicle travels
forwards towards another vehicle that
is travelling at constant speed and the
frontal structure of the vehicle strikes
the rear structure of the other.

Car-to-Car Rear Braking (CCRb) —a
collision in which a vehicle travels
forwards towards another vehicle that
is travelling at constant speed and then
decelerates, and the frontal structure of
the vehicle strikes the rear structure of
the other.

B R RPN T A A AR RERT

AR EREFE S KRB

PR RBEC T FLAREE RS o

(% - 9RiE~ 24314 AKL ¥
i< 24.321)

iR

Jit

(52 RiE+ 24315 BT 5=
£+ 2.4.32.2)

I %=k

(%2552 24316 2
£ 2.4.323)

%—i’

24314 = & # . 8 E% (Car-to-

Car Rear Stationary, CCRs) : f,’fﬁa‘,a is

D PR (7R AT 2 2

foo 2 A5 w2 B AR D i

28 Rk o

24315 @ @ & {8 F% (Car-to-

Car Rear Moving, CCRm) : f,’ﬁa{a s >
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Vehicle under test (VUT) — means the

vehicle tested according to this
protocol with a pre-crash collision
mitigation or avoidance system on
board

Vehicle width — the widest point of the
vehicle ignoring the rear-view mirrors,
side marker lamps, tyre pressure
indicators, direction indicator lamps,
position lamps, flexible mud-guards
and the deflected part of the tyre side-
walls immediately above the point of
contact with the ground.

Global Vehicle Target (GVT) — means
the vehicle target used in this protocol
as defined in 1ISO 19206-3:2021

Time To Collision (TTC) — means the
remaining time before the VUT strikes
the GVT, assuming that the VUT and
GVT would continue to travel with the
speed it is travelling.

24.3.1.7 % % # 4% (Vehicle under test,
VUT) : thdpfie o i S A48 & 95 17 A
R AM TR RFEFRK2 D
g

2.4.3.1.8 # 4w 3 & (\Vehiclewidth): #
b < R A @ 35S AREL B2 R
BB RIKE 2 wﬁ%

ﬁl/\}\i%/f“ 2 e o ek
S 2 4% "5 o5 k= (Side-wall) $ % :n%

A o

24319 »3kp i s (Global Vehicle
Target, GVT) @  :#5 R3% “T 342
PiRE -

2.4.3.1.10 i 42 P & (Time To Collision,
TTC): X% jp 27k p £ 8 ¥
FHE R (T XKD IRE AR
P PRI FERERE -
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Taes — means the time where the AEB
system activates. Activation time is
determined by identifying the last data
point where the filtered acceleration
signal is below -1 m/s?, and then going
back to the point in time where the
acceleration first crossed -0.3 m/s?

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

Vimpact — means the speed at which the
VUT hits the GVT

Vrel_impact — means the relative speed
at which the VUT hits the GVT by
subtracting the velocity of the GVT
from Vimpact at the time of collision

Vrel _test — means the relative speed
between the VUT and the EVT by
subtracting the velocity of the EVT
from that of the VUT at the start of test

Vimpact — means the speed at which the
VUT hits the EVT

Vrel_impact — means the relative speed
at which the VUT hits the EVT by
subtracting the velocity of the EVT
from Vimpact at the time of collision

243111 B & 53 s 4 AfE R
(Tags) : JRE R T8I E> 5 5
R S S VA R ¥ A e
3-1m/s? crficdp BE o B w45 A 4eig
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Driver Intention Monitoring system
(DIM) — means a system that is
effective at distinguishing intentional
from unintentional lane crossing and
suppressing undesired interventions
and/or warnings.

3.2.2 Test Scenarios

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

Car-to-Car Rear Moving (CCRm) —a
collision in which a vehicle travels
forwards towards another vehicle that
is travelling at constant speed and the
frontal structure of the vehicle strikes
the rear structure of the other.

Car-to-Car Rear Braking (CCRb) —a
collision in which a vehicle travels
forwards towards another vehicle that

#R e

24.3.1.15 ¥ = % B % Bl % s (Driver
Intention Monitoring system, DIM):
hdg 4 it § T A B RET L%
RO E 2 BT AR T g 2Af
24~ 3 [ ET o

2432 % T8

24321 = & # . § B E% (Car-to-
Car Rear Stationary, CCRs) : P dp 18
B R TR BT w2
AR e - AP L
2.8k oo

2.4.3.2.2 # d $ ¥ -5 #% (Car-to-
Car Rear Moving, CCRm) : Pdp s
BEAm FRZFITE TR R TR
Za? Bgme Y (TR iR B A
MEEAERTRD R DR o

2.4.3.2.3 + & @ F 8 3x% (Car-to-

Car Rear Braking, CCRb) : Pdp s
BEAm FRZFITRETER T
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is travelling at constant speed and then
decelerates, and the frontal structure of
the vehicle strikes the rear structure of
the other.

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

Car-to-Car Crossing Straight
Crossing Path (CCCscp) — a collision
in which a vehicle travels forwards
along a straight path across a junction,
towards a vehicle crossing the junction
on a perpendicular path. The frontal
structure of the vehicle under test
strikes the side of the other vehicle.

Car-to-Car Front Head-On Straight
(CCFhos) —a collision where a vehicle
is travelling along a straight path within
its defined lane and strikes another

PR T LR BN
2 B RS D ARk

2.4.3.2.4 3 5 7 AXEL T 18 38 5% (Car-

to-Car Front Turn-Across-Path,
CCFtap ): fiip § & §Riff 4% 5 AREL /T >
HEUER R TR kD
G AR W BT LA R
5 -

24325 7 {7 R BT B F% (Car-
to-Car Crossing Straight Crossing Path,
CCCscp): fidp g P 4mE 75 3&& oA
oo BB FRELE RS2 P g

s:,-rw RER A A T iﬁi?
PIZ i 4 pidE 2 fF8 -

24.326 % > %% kP TR RS

( Car-to-Car Front Head-On Stralqht,
CCFhos ) : i Jh;] el wE 73 %8 i
POHBREBIEIZIEN e
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vehicle travelling in the opposite
direction, which has drifted into the
same lane as the original vehicle. The
frontal structure of the vehicle strikes
the frontal structure of the other.

Car-to-Car Front Head-On Lane
change (CCFhol) —a collision where a
vehicle is travelling along a straight
path within its defined lane and strikes
another vehicle travelling the
opposite which  has
intentionally moved into the lane of the
original vehicle to attempt an overtake.
The frontal structure of the vehicle

in
direction

strikes the frontal structure of the other.

3.3 Criteria and Scoring
To be eligible for scoring points in
AEB Car-to-Car, the AEB and/or FCW
system must:

- Not automatically switch off at a
speed below 130km/h.

5.3 Criteria and Scoring

5.3.1 To be eligible for scoring points in
AEB Inter-Urban, the AEB and/or
FCW system must operate up to speeds
of at least 80 km/h, needs to be default
ON at the start of every journey and and
deactivation of the system should not
be possible with a single push on a

- Needs to be default ON at the start of

button.

24327 w2 4 K H B b E g

222 (Car-to-Car Front Head-On Lane

change, CCFhol): #4; 4 # 43 {7 2%

SER A B TR D de D F
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every journey and deactivation of the
system should not be possible with a
momentary single push on a button.

- The audible component of the FCW
system (if applicable) needs to be loud
and clear.

Additionally, for the AEB CCRm
scenario points for this scenario are
awarded only when the following
precondition is met:

- Evidence is provided by the OEM to
demonstrate the system is capable of
similar performance when tested in the
CCRm scenario with a test speed of
130km/h and GVT speed of 70km/h, as
with an 80km/h test speed with a
20km/h GVT speed (for all overlaps).
Similar performance in considered
within one colour band difference as
per 4.3.2.

Additionally, for the AEB CCRs
scenario points for this scenario are

5.3.1.1 The audible component of the
FCW system (if applicable) needs to be
loud and clear.

2.4.3.3.1.2 & = fads B dmpr > PR KA
i TEE ) B2 @%:5 R
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243313 = > pidg 7f & ko sz B
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24.3.3.14 gt 5 B LT A 0k
£ B L ardh et ki B H
sk A B
DR EF R EGETH AL S
N B BT EK 0 EkE R
110km/h ~ >z p {£ & & & 50km/h -
P15 2 80km/h~ >3k p D i#
B 20km/h B 5 Ap i ftae & TL(GE ¥
Ard E ) Ap i AT A S
- BIFLBR o

I’\;}.

2.4.3.3.1.5 pb oh > ¥t B L 2T d fres K
1
> m B R TE B L

./u_\

s

(?i”)

168




awarded only when the following
preconditions are met:
- Whiplash score for the front seat is at

least rated as “Good”.

- Full avoidance needs to be achieved
for test speeds up to and including 20
km/h for all overlap situations, which
is verified by one randomly selected
test point.

3.3.1 Assessment Criteria

For CCRs (both AEB and FCW),
CCRDb, CCFhos, CCFhol and CCCscp
tests the assessment criteria used is

Vimpact. For CCRm tests the
assessment criteria used is
Vrel_impact. For CCFtap tests the
assessment  criteria is  collision
avoidance.

Alternatively, for CCRs FCW system
tests @ -50% overlap (50% for RHD
vehicles) where performance does not
full  avoidance, the

has the option to

result in

manufacturer

5.3.2_Assessment Criteria
For both AEB and FCW system tests,
the assessment criteria used is the
relative impact speed Vrel_impact. For
CCRD scenarios, the relative test speed
is assumed equal to the initial test
speed.

RISl o B SR
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demonstrate to Euro NCAP at the test
laboratory that their (driver initiated)
ESS system will function to avoid the
collision by steering support. Euro
NCAP has elaborated a test procedure
for ESS, which provisions can be found
in TB 037.

3.3.2 Car-to-Car Rear
A maximum of 3.5 points is available
for AEB/AES CCR. The scoring is
based on normalized scores of the AEB
and FCW/AES functions, assessed in
the CCRs, CCRm and CCRb scenarios.
For each test point the result is given a

colour based on the following tables.
For the purpose of these tables, CCRb
tests are considered to be equivalent to
a CCRs test with a 50km/h VUT test
speed.

5.3.3 Scoring

The scoring is based on normalized| :

scores of the AEB and FCW functions,
assessed in the CCRs, CCRm and
CCRDb scenarios.

For the CCRs and CCRm scenarios, the
total score for all five grid points per
test speed is calculated as a percentage
of the maximum achievable score per
test speed, which is then multiplied by
the points available for this test speed.
It should be noted that the 100%
overlap score is double counted.

The points available and the colour
distribution for the different test speeds
for CCRs and CCRb (50 km/h only) are
detailed in the graph below:
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80 km/h

75km/h

70 km/h
— 65km/h
< 60km/h
55 km/h
50 km/h
45km/h
40 km/h
35 km/h
30km/h
25km/h
20km/h
15 km/h
10km/h

VUT Test Speed [km,

o
"
°
~
o

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

60

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 40

CCRm Relative Impact Speed [km/h]

To aid understanding, the following
table illustrates the speed range for
each colour in a CCRs and CCRD test
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, the
total score for all five grid points per

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
20 30 40 50 60
CCRs & CCRb Impact Speed [km/h]

70 80

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

Nr of points:
2,000
2.000
2.000
2.000
1.000
1,000
1.000
1,000
1.000
1,000
1.000

-_—
m/h -
-—

eed [kmy/h)

&
2

45 kmf

40 km/!

30 km/!

o
o

20 30 40 50 60

CCRM Relative Impact Speed [km/h]
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test speed is calculated as a percentage
of the maximum achievable score per
test speed, which is then multiplied by
the points available for this test speed.
It should be noted that the 100%
overlap score is double counted.

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

The points available for the different
CCR grid points and/or scenarios are
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

3.3.2.1 Correction factors

5.34 AEB

Inter-Urban

Correction

SRR X T s
SR AV o RUGEER R R 2 A i e
¥ 100% & g e EEE o
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for CCRs and CCRm is scaled using
two correction factors, one for AEB
and one for FCW/AES, which are
calculated based on a number of
verification performed. The
vehicle sponsor will fund 15
verification tests, 10 for AEB and 5 for
FCW/AES where applicable. The
vehicle manufacturer has the option of
sponsoring up to 10 additional
verification tests for AEB and 5 for
FCW/AES.

tests

The correction factor is used to
calculate the CCRs and CCRm scores
for the AEB and FCW/AES function
scores. The final CCRs and CCRm
scores for AEB and FCW/AES can
never exceed 100% (3.0 and 0.5 points
respectively)  regardless of the
correction factor.

3.3.2.2 Impact speed tolerance

The data provided by the manufacturer
is scaled using two correction factors,
one for AEB and one for FCW, which
are calculated based on a number of
verification performed. The
vehicle sponsor will fund 20
verification tests, 10 for AEB and 10
for FCW where applicable. The vehicle
manufacturer has the option of
sponsoring  up 10 additional
verification tests for AEB and 10 for
FCW.

tests

to

The correction factor is used to
calculate the AEB and FCW function
scores. The final AEB and FCW scores
for the vehicle can never exceed 100%
(1.5 and 1.0 points respectively)| f
regardless of the correction factor.

5.3.5 Impact speed tolerance
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The tolerance only applies to verify
whether the predicted colour of the
tested verification point is correct.
When, including tolerance, the colour
is not in line with the prediction, the
true colour of the test point will be
determined by comparing the actual
measured impact speed with the colour
band in section 3.3.2 without applying
a tolerance to the impact speed.

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

3.3.3 Car-to-Car Front turn across path
A maximum of 1 point is available for
AEB CCFtap. A normalised score is
calculated based on the number of
scenarios (out of 9) where the vehicle
itself avoided the collision. This
normalised score is multiplied with the
available points for CCFtap.

The tolerance only applies to verify
whether the predicted colour of the
tested verification point is correct.
When, including tolerance, the colour is
not in line with the prediction, the true
colour of the test point will be
determined by comparing the actual
measured impact speed with the colour
band in section 5.3.3 without applying
a tolerance to the impact speed.

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

;—F‘;;ﬁ.é@_"i’& %’.\5@%}-‘4%*—&5@%% ”“‘
RIppd LT LA e HFFFAL

mopEd —*:'E??FHE'JW - RPF O FRED
ER I R BROERE R
Bt 24333 & ¢ aid A km
ETFEd oM A FRELIR R R E A R IF
% o B]4r CCRs ¥2 CCRb Eﬂ;?}_‘i‘fi
= 50km/h ¥ ¥ i i R B e

T

2.4.3.3.6 # 5 7 AR T F B 2%

¥ T AREE T B %k 2. AEB R A
i S el WA B CRAAE %
Ryt mr L dopidi 2 R B
(2 98 Ed > F 5 i & Hek o
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Test Speed (I ;§ i XE%*@)

GVT @ 30km'h GVI (@ 45km'h GV @ 60km/h
10 kb 1000 1.000 1000
15 ki 1.000 1.000 1.000
20 kb 1.000 1.000 1.000
Total 9.000
Scenario Points 1.000

3.3.4 Car-to-car _crossing straight 24.3.3.7 % (72 BT IHE Rk

crossing path BT RBISEEE&ZL AEB kA
A maximum of 2 points is available for BREHEB I VEE 2L F AT A K
AEB CCCscp. A normalised score is 195 30 Bk R L2 B 52 Y
calculated based on the results of the 30 o
test speed combinations. GESAREFER)
CCCscp AEB
Test Speed GVT Speed
T T Y S 5 - -7
Frye 1600 1000 o0 | oz 0220
(\ll.l:::l:l 1.000 1.000 2‘1—‘([),?11‘1-‘ 1.000 1.000
Scenario 2.000
Points
A maximum of 1 point is available for P AR BRIEFEFE&RZ FCW 5
FCW CCCscp. A normalised score is kb D S Wk B TR
calculated based on the results of the 15 95 15 Bk R 2 B %20
test speed combinations. 74 o7 AEB kS ELdE 0 B4R
Where the AEB system avoided the M2. FCW 28k #-p & J& (8 A B o
collision, the points are automatically GESAREFER)
awarded for the corresponding FCW
test.
CCCsep ECW.
et SPEEd 20kl 30kl Gv\lf;]:x}’:“l S0kmh G0kl
&;}_ :;l;i.& 1000 1000 1120133 1000 1000
Scenario 1000
Points

The criteria for scoring points for both AEB ¥2 FCW ;&4 £ & %
AEB and FCW are: OEEEER T ES RN A
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- Where the VUT test speed is
<30km/h (including start from stop)
points are scored a pass/fail criteria
based on collision avoidance.

- Where the VUT test speed is
>40km/h:

*Full points are awarded per test
where the vehicle’s AEB/FCW
system activates, and the collision
is avoided.

*Half points are awarded per test
where the vehicle’s AEB/FCW
system activates, mitigating the
collision speed by >30km/h.

- Where a test speed combination is
avoided by AEB, the points are
automatically awarded for the
corresponding FCW test.

o B ——
Z = I
gl
=
=
g« I
2
T o I

VUTT

2 I

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

30km/h(& 7 j%3% 0+ fod ) 124k
Wh pLfE (T 5 i iE/ A iE 2 P
AR
OEESEE T E D Salknk
40km/h pF :
(A)E AEB % %tiTd ¥ @ & i
o P|F R REHTIEERA o
(B) = AEB/FCW i %iTdh> ¥ ik
+ 3 %0 30km/he P = Rk
VREE- Lo
(3) £ AEB i i L pidE > B4R 2
FCW ¢k #-p & & (7 & #ic -
GESARHIEITR)
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3.3.5 Car-to-car front head on
A maximum of 1 point is available for
AEB CCFhos/CCFhol.
The OEM must demonstrate, by means
of a dossier, that in the following test

scenarios the vehicle’s AEB system
will activate, mitigating the impact
speed of the collision. The OEM must
demonstrate that the system achieves
the minimum mitigation required to
score points across the specified speed
range for each test scenario.
For each test scenario:
- 0.25 points are awarded if a speed
reduction >20km/h is achieved.
- 0.125 points are awarded where
10km/h < speed reduction < 20km/h

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 % > He kF 8 E%

KL - B I A o L S I

ah% BiE k2 AEB i siiRsh b
VEELAE o

2 iﬁai‘*@ﬁ EEEY B Rp

LT iRk P AEB K Sid-itd r

VR T REP KA E B

BiE%k2ZERFFIP T EAL

- E B SRR

(1) & = 2 5> 20km/h B+ &
#0254 o

(2) E i £ > % 10kmh » o) 3t
20km/h P ¥ jE {7 0.125 4~ -

GESREFRI)
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3.3.6 Human Machine Interface (HMI)
A maximum of 0.5 points are available
for HMI. A normalised HMI score is
calculated based on the two criteria

below. Points can be achieved for the

following:
- Supplementary warning for the
FCW system: 1 point

In addition to the required audio-visual
warning, a more sophisticated warning
like head-up display, belt jerk, or any
other haptic feedback (with an
exception to brake jerk, see below note)
is awarded when it is issued ata TTC >
1.2s (applying FCW CCRs
55~80km/h including all overlaps).

to

Alternatively, it will be awarded if all
CCR scenarios are avoided up to 80
kph by AEB only.

NOTE: The supplementary warning
point is not applicable to AEB only
systems

NOTE: Additional requirements for
using braking as a supplementary
warning in CCR scenarios > 40kph

5.3.6 Human Machine Interface (HMI)

24339 A #1415

HMI points can be achieved for the
following:

e Supplementary warning for the FCW
system 1 point

In addition to the required audiovisual
warning, a more sophisticated warning
like head-up display, belt jerk, brake
jerk or any other haptic feedback is
awarded when it is issued ata TTC >
1.2s. This is only valid for cases where
the AEB system is not able to fully
avoid the impact at full overlap.

NOTE: The supplementary warning
point is not applicable to AEB only
systems

e Reversible pre-tensioning of the belt
in the pre-crash phase 1 point

24326 A4 w
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relative speed:
* A brake jerk is accepted when issued
>0.5s before main AEB intervention,
with a jerk of > 10m/s3, reaching a
deceleration more than 0.5m/s2 (or
lasting a minimum duration of 50 ms)
OR
*A partial deceleration step is
accepted when a constant acceleration
< -2m/s 2is seen for a duration of
>(0.5s before main AEB intervention.
- Reversible pre-tensioning of the belt
in the pre-crash phase or ESS: 1
point

When the system detects a critical
situation that can possibly lead to a
crash, the belt can already be pre-
tensioned to prepare for the oncoming
impact.

As an alternative way to score 1 point,
the vehicle shall be equipped with ESS,
for which the system requirements and
the testing procedure can be found in

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

the Technical Bulletin TB037.

When the system detects a critical
situation that can possibly lead to a
crash, the belt can already be pre-
tensioned to prepare for the oncoming
impact.

?%ﬂ%ﬁ @R
Lk L3 Om/s ’,;;naf
EAZE O 5m/52(*«#* Fal
50ms) &*

(B) *> AEB ﬁ e o~ o Tﬁlf KN 1§

B ] T B A -2m/s2r 3

FEEE A3t 058 pF o 2w

LR BT AR -
(2) mfEwz2 % >F I
?%ﬁ@#pé f é-i‘

14 o

Ijv"%

EE 1 A2 e )
a%?%ﬁrﬁ.ﬁgé % "f-_nj,_?'_‘/:‘i,_"f-‘_,
]
g g Esk AR A % Euro NCAP
TB037 -

PREE S

()

G R % ALY 1
/H\
4 ﬁ‘fb%" BORIDIF A @ o ELE 2

/T :\) \IE 'ré‘i%h—a;?i‘é‘fﬁ% ’
F R R A 2 g o

R R R K/Jég 20

179




3.3.7 Total AEB Car-to-Car Score
The total score in points is the weighted
sum of the CCR scores, the CCFtap
score, the CCCscp scores, the CCFho
scores and HMI. Where the scores are
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

3.3.7.1 Scoring Example

AEB Car-to-car Points Corvection Factor Percentage Score
CCR AEB
CCRs 12 874 0.874 /1.000
CCRm 15 100 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
AEB
FCW
CCFhol / hos
HMI

625
100
50
100

7.266 /9.000

1.250 /2.000
1.000 /1.000
0.500 /1.000
0.500 /0.500

Total

5.3.7 Total AEB Inter-Urban Score

2.43.3.10AEB & $ & % {8 0

The total score in points is the weighted
sum of the AEB score, FCW score and
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

5.3.7.1 Scoring Example

Manufacturer X has provided the
following prediction to Euro NCAP,
where the predicted score is 2.669
points:

2.4.3.2.7 AEB Inter-Urban %%, & 4

%4 % CCR {4 ~CCFtap ¥4 ~| 44 & AEB ¥4 ~FCW ¥ 4 2 HMI
CCCscp i# ~ ~CCFho {# 4 2 HMI {#| {# & cide g 8 4v > do™ 2757 o
Linde e ) A B A T

o T AT o

(CCRSAEB ¥ » XCCRAEB# & | (¥ A& B et @A x B &4
# x  1.0)+(CCRm AEB # & X ﬁ:pégé KA D Al X 15)+(—,;J—; = iR
CCR AEB 3 & % #ik X 1.0)+(CCRb| 5 # % Loi¥ & X w0 > fidy 76 & % 4L
AEB ¥4 x 1.0)+(CCRs FCW @4 | i 1 ta#icx L.O)+(* # 4 & ¥ 4 x0.5)
X CCRs FCW i & % #c X/ = B4 LD et Poid g o k i
0.5)+(CCFtap ¥ » x 1.0)+(CCCscp %mi

AEB ¥ 4 x 2.0)+(CCCscp FCW #
X 1.0)+(CCFhos/hol
1.0)+(* # 4 & ¥4 x0.5)=AEB

J$ A o
2 HE L

S S

X
#

2.4.3.3.10.1 # A § &
GESKEFEI)

243271 184 § b
# gm % % X TNCAP 3 (7 4% &
T AER H ¢ SERE A L 2.669 A
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AEB Inter-Urban AEB FCW

GESAREFER)

i * 27 AEB Inter-Urban 8 &

HMI & » .
iE SR HRI)
The randomly chosen verification
points and test results provide the
following scores:
Predicted score Actual tested score | Correction Factor
AEB 9250 9.000 0973
FCW 7.750 8.000 1.032
Using the following AEB Inter-Urban
scenario and HMI scores:
]
[TOTAL AEB INTER-URBAN [ 2.658 ]
3.4 Visualisation 5.4 Visualisation 2434 ARF &M 2433 F F IR

%
The AEB Car-to-Car scores are| The AEB Inter-Urban scores are| AEB 2 ¥+2 {4 B %@ * 2 | &£ | AEB Inter-Urban {4 B % # * 2 F
EHFRZ S BB L R (Ao
) ZERR2EHE LR

4t

presented separately using a coloured| presented separately using a coloured| /=2 4% ¢ "EARLB & (4o * );
top view of the scenario for the| top view of the scenario for the| €& -2 >E 2 L £ & ¥ hpp

1

different overlap situations (where| different overlap situations (where| ¥ » B A L uEfp o Foo w7 | ¥ Gipgad AR AN LR Eh S B
applicable); left overlap, full overlap| applicable); left overlap, full overlap| -] #gis = = - #£I 3 HBis = e
and right overlap. The colours used are| and right overlap. The colours used are|(G5 £ K EH FEHK) GESREFEIR)

based on the overlap scores| based on the overlap scores
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respectively, rounded to three decimal| respectively, rounded to three decimal
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’ 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 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 “Weak® 0.001 - 0.750 points 00.0% - 25.0%
Red “Poor’ 0.000 poimnts 00.0% |Red “Poor’ 0.000 points 00.0
P i
3.3.2 5.3.3
80 km/h N .|
75km/h = —— — Nr of points:
20 km/h CCRs CCRb
I I
65 km/h 80km/h N I 1.000
— I I
e 60 km/h 75km/h ] 1.000
| ]
£ 55 km/h - e — 70km/h = | —— | 1.000
T s0 km/h = — E 65km/h . ] 1.000
£
2 4Skm/h EEEEE— = 60km/h — 1.000
|I: 35km/h = I A 50 km/h | 3.000 1.000
i
g 30km/h - —— E 45 km/h . ] 2.000
2Skm/h I 40 km/h | — 2.000
20km/h 35km/h  EEE — 2.000
15km/h 30km/h - 2.000
10km/h I
/ 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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i is i
130 & 80 km/h = I E—
/ 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 = — & sokm/n —— 1.000
8 s0km/h mmm — g Sskm/h — — 1000
— — 50km/h I I 1.000
b 4Skm/h  — — 2
o 45 km/h - — 1.000
= 40 km/h  — —-— 40 kin/h  — f— 1.000
= 35km/h 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/h)
Green 0 < Vimpact <5
Yellow 5 < Vimpact < 15
Orange 15 < Vimpact < 30
Brown 30 < Vimpact < 40
Red 40 < Vimpact

CCRm Relative Impact Speed [km/h]
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i3I 15 i3
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

2.4.3.3.3

2.4.3.2.3




DA i
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
E 45km/h = —— ==, |60km/h == I 1.000
_m} 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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S
=
e
&
=

130&80km/h 1 ] e

75km/h  m ] 80km/h NN I 2.000
1 70km/h  m [— | E‘ 75km/h N ] 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 e - ;fé 55km/h S [ 1.000
£ | 45km/h - — g | SOkm/n - — — 1000
- J & [45km/h I 1.000
& | 40km/h - - ¥ 1.000
o 40km/h N | .

35km/h  —— T —— 1.000

0km/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
prd | midiid B #E (km/h)
%4 0< sifi# B <5
$9¢ | S<mfE#R <15
4@3 15< pifgig B <30
Bd | 30< midEi# B <40
= d 40 < piifE i R
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1
i ¥ain
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i3 fs i3 i
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
95km/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
RAE 14.000 15.000 4.000 6.000
B A 1.000 1.000 1.000 0.500
#*
3.3.3
e GV @ 30km/h t;\E(.-r:iE?gu:h 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
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i 18 i o
2.4.3.3.6
k] BPTRREFR PR
); 3 >3 P RS @30 B 27 P R4 @60
km/h @45km/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
B4 9.000
BB 4 1.000
#*
3.34
CCCsep AEB
Test Speed GVT Speed
20kih 30km'h 40kuvh S0k G0kmh
Start from stop 0.500 0.500 0.500 0500 0500
20 kinv'h 1.000 0.250 0.250 0.250 0.250
30 kivh 1.000 1000 0.250 0.250 0.250
40 knvh 1,000 1,04 1000 0.250 0.250
S0 kmvh 1,000 1,000 1000 1,000 0.250
6l kim'h 1.000 1,040 1000 1000 1,000
Total 20,000
Scenario 2.000
Points
CCCsep FCW
Test Speed GV'T Speed
20k 30k A0kimh S0kmh GOk
40 km'h 1.000 1.000 1.000 0.250 0.250
50 k'l 1.000 L.C0 L.000 1000 0.250
60 knvh 1.000 1.000 1.000 1.000 1.000
Total 12.75
Scenario 1.0
Paoints
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,': 50%% of sub-points
g 20 _ W Mo sub-points
0 10 20 30 40 50 &0
CCCscp Impact Speed [km/h]
24.33.7
PARERAFREZHR-FTELD F iR
kR IR P DR
20km/h | 30km/h | 40km/h | 50km/h | 60km/h
JE3FF 2 fxé+ | 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
E 20.000
i R (s 2.000




A
=
G

&
=

(R - i ol ek L S 1 ]

PR R

P EDIER

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
@A 12.75
i85 A B 1.000
« | I
EIER I
oo I
3 ——— M rass 100
& I o8z 0%
1 | FEP
g [ I
o0
S 0 10 20 30 40 50 60

AT EEEEE sk A [kn/h].

3.3.5
Car-to-Car Head On
Scenario Test Speed Points
VUT Test Target | (speed reduction >20km/h)
50 kin/h 50 kan/h 0.250
CCFhos 70km/h | 70 km/h 0.250
. 50 ki/h 50 kan/h 0.250
CCFhol 70km/h | 70 kmh 0.250
Total 1.000
Scenario Points 1.000
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B 3o
2.4.3.3.8
B 4 k2
T e
. e e S SO R
LR XD | E%P
20km/h)
i® i
w3 He kD 78 | 50km/h | 50 km/h 0.250
R 70 km/h | 70 km/h 0.250
> e kB g4k d g | 50 km/h | 50 km/h 0.250
R At 70 km/h | 70 km/h 0.250
BA 1.000
H8 A i 1.000
3.3.7.1 5.3.7.1
AFB Car-to-car | Points | Correction Factor Percentage Score AEB Inter-Urban AEB FCW
CCR AEB (CCRs B -75% 100 5% 50%.
CCRs 12 874 0.874 /1.000 pra—.
CCEm 15 100 1.000 /1.000 254mh
CCRb 4 100 1.000 /1.000 - P
CCRFCW 2 b :m
CCRs 6 95% 0.475 /0.500 5 coimh
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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FEfaWe s N(EHE) | LE | R |FA | #A _
! B W if 0 [ B8 44 4 AL e 4 R A
ﬁ“. & L | BN B A |
'75-;’ E' 'ﬁ_ﬁi R4 ,-.I-é #-54 ,:‘\ 'E% | s & g o N | ___| 50% 5% 100% 5N 0%
J 35 kmyh |
% wkmm |
— . askmb |
w8 sk | 12 | 102 | 874 | 0.874/ et —
1.000 @i : - -
WA Be B ER | 15 1.02 100 1.000/ _ 1
RS F R B RIS LTS _ 75.93%

1.000
100 | 1.000/
1.000
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[uts
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| R 56 0 1 N
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=|

[uts
%
=
e
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o
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0.475/
0.500
66.7 | 0.667/
1.000

S 2

B TARREEFRF%

[o]

T ey M

EAREREFR %

12.5 62.5 | 1.250/
2.000
12.75 100 | 1.000/
1.000
PO e kI BRIFEFRPER | 05 50 | 0.500/
| % e kP 3 FHRB% 1.000
A4 100 | 0.500/

N
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s PIET
0.500
wA 7.266 /9.000
FERIE A | R EL | B Gk
RhL ek s| 9.250 9.000 0.973
R IEE k| 7,750 8.000 1.032
&
T E R IERGLRIXS T KK 78.4%
DIBHFRBREIRXB D G| 741% | 77.4%
B AD FRER 100.0% | 100.0%
AW G 100.0%
B
RA LD et i3] 1.305
S AR I E % 3| 0.853
S K 0.500
VAL W PR RRA 2.658
3.4 5.4
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it DT
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” 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 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
24.3.4 2.4.3.3
B x| % R ARELS P A B g EENREL bl X Al
%4 [ 6.751-9.000 ~ 75.0%-100.0% %4 i 2.251-3.0004 75.0%-100.0%
* 4 247 4.501-6.750 4~ 50.0%-75.0% % 4 2 4F 1.501-2.250 % 50.0%-75.0%
Jfﬁ 4 W 2.251-4.500 ~ 25.0%-50.0% ’h@ 4 W 0.751-1.500 4 25.0%-50.0%
¥z ¢ % 0.001-2.250 %~ 00.0%-25.0% ¥ 4 ES 0.001-0.750 4 00.0%-25.0%
4 * R 0.000~ 00.0% i d A 0.000 % 00.0%
A 4 AELH 0.000~ 00.0% A 4 AELH 0.000 % 00.0%
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2 DEFINITIONS

Emergency Lane Keeping (ELK) —
default ON heading correction that is
applied automatically by the vehicle in
response to the detection of the vehicle
that is about to drift beyond a solid lane
marking, the edge of the road or into
oncoming or overtaking traffic in the
adjacent lane.

Lane Keeping Assist (LKA) — heading
correction that is applied automatically
by the vehicle in response to the
detection of the vehicle that is about to
drift beyond a delineated edge line of
the current travel lane.

Global Vehicle Target (GVT) — means
the vehicle target used in this protocol
as defined in 1ISO 19206-3:2021

Euro NCAP Motorcyclist Target
(EMT) —means the Motorcyclist target
used in this protocol as specified in the

2 DEFINITIONS

Emergency Lane Keeping (ELK) —
default ON heading correction that is
applied automatically by the vehicle in
response to the detection of the vehicle
that is about to drift beyond the edge of
the road or into oncoming or overtaking
traffic in the adjacent lane.

Lane Keeping Assist (LKA) — heading
correction that is applied automatically
by the vehicle in response to the
detection of the vehicle that is about to

3121 23 &

3.12.1.2 “T* 3 e i
(Emergency Lane Keeping, ELK): # #s
WRIF| TR B TR FRE
EARSRE RGP A AP E e R
BRD AR AR TR
hvz B o Eg o

31213 & i m4F @ et ki (Lane
Keeping Assist, LKA) : & 4 if i 3]
MemEp W TR 2B E R RApE
S SR L E SR e N N

drift beyond a delineated edge line orf...

road edge of the current travel lane.

Global Vehicle Target (GVT) — means
the vehicle target used in this protocol

3.12.1.7 >z p &2 (Global Vehicle
Target, GVT ) @ &~ @F % R F & *
ISO19206-3:2021 % % 2 P H&& o

3.12.1.8 p & #% & 5 1 (Euro NCAP
Motorcyclist Target, EMT) : & g5k
Hox @ * 1S019206-5 # & 2 B &

3.121 & ;;,& %

4L
2%
il

3.12.1.2 BT" A D aiFogoes &
(Emergency Lane Keeping, ELK): # i
ORI W RR AP (TR 2 i B
GAApARE E st kB N D P D

A FE T o A 2 e

&

o

w2 gt

31213 & ip i 4 24 k 5 (Lane
Keeping Assist, LKA)' B gm0 R F]
B E R AR
R F R TR ﬁrﬁw%t’\" e

3.12.1.7 >z p &2 ( Global Vehicle
Target, GVT) @ ~ &% & (LSS test
protocol)i¢ * 2. p & & o
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deliverable D2.1 of the MUSE project
(Fritz and Wimmer 2019) which at time
of publication is to be replaced with
ISO 19206-5.

Real Motorcycle Means a
motorcyclist target that can be used in
the Blind-Spot Monitoring Tests of this
protocol, as an alternative to the EMT.
The Real Motorcycle shall be a type
approved
with a maximum speed of at least
80km/h by design, without front fairing
or windshield. It shall closely resemble
the EMT (as specified in section 2.1 of
deliverable D2.1 of the MUSE project),
thus the
dimensions of the most registered

two-wheeled motorcycle,

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

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

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

#a st o

3.12.1.9 & & #% & (Real Motorcycle): %

B EEd e TR R pREk 2 P R

B oo E R L iEY RN

Wl s > HE§ i RK

'E'ﬁ:%,—]_// 2 80 \g/’]‘F?*:’ E’.ﬁiml

Wb g o H PR

S Ap o P BhiE R < 3T 1405 S B
Fo] o 1445 2 % o

3.12.1.10 i 4% pF & ( Time To Collision,

TTC): % %2 g 27k p {52 %

RHE R (78

£ 5% D i § A

3.12.1.8 xzif'#iﬂfF’e’ ( Time To Collision,
TTC): X% B R 27k P 1R2 ¥
% H i &rﬁ»aﬂmimfﬁﬁiﬁﬁgﬂﬁ_
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GVT would continue to travel with the
speed it is travelling.

Lane Edge — means the inner side of the
lane marking or the road edge

Distance To Lane Edge (DTLE) —
means the remaining lateral distance
(perpendicular to the Lane Edge)
between the Lane Edge and most outer
edge of the tyre, before the VUT crosses
Lane Edge, assuming that the VUT
would continue to travel with the same
lateral velocity towards it.

Driver Intention Monitoring system —
means a system that is effective at
distinguishing intentional from
unintentional
suppressing undesired
and/or warnings.

lane crossing and

interventions

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

Lane Edge — means the inner side of the
lane marking or the road edge

Distance To Lane Edge (DTLE) —
means the remaining lateral distance
(perpendicular the Lane Edge)
between the Lane Edge and most outer
edge of the tyre, before the VUT crosses
Lane Edge, assuming that the VUT
would continue to travel with the same
lateral velocity towards it.

to

frzkpHe

3.12.1.11 # i % (Lane Edge): % 45 &
F AR RIS R

3.12.1.12 & i ¥ % #| 4 §E-4¢ ( Distance
To Lang Edge, DTLE) : 5% £ % 2 i@
VAR R R R AL B
LB ARARE S G 0 B B
Bl s e AR 2 e A (2
BE gL )

3.12.1.13 F = & B % B
Intention Monitoring system, DIM):
x’,’ﬁﬁ#; AR R A ER AT S

:&1;]&763@ AN > T ezt

o~ E [ E T o

% % (Driver

A

>
% B
SR 7

_l)#ﬁkl?'}@i&%é}ﬁi?’ﬁlﬁ@% ’

2P HRIZGFRERFE -

3.12.1.9 # i if % (Lane Edge): f4p &
EARSPN RIS R

3.12.1.10 # i 18 % #1442 ( Distance
To Lang Edge, DTLE) @ik X % 2 i@
2
LD fRARED g ARG  DFBEg
B G AR R R (&2
BEBG LD )

3 REFERENCE SYSTEM

3.2 Lateral Path Error
3.2.1 The lateral path error is determined
as the lateral distance between the

3 REFERENCE SYSTEM

3.2 Lateral Path Error
3.2.1 The lateral path error is determined|
as the lateral distance between the

312221?} WA B
Rl e %fiiif§£%ﬁﬁﬁ;6
s B R ST (T 2 B BEHL 4T
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centre of the front axle of the VUT
when measured in parallel to the
intended path as shown in the figure
below. This measure applies during
both the straight line approach and the
curve that establishes the lane
departure.

centre of the front of the VUT when
measured in parallel to the intended

B2 8 i -

path as shown in the figure below. This|...

measure applies during both the
straight line approach and the curve
that establishes the lane departure.

Blerom o AR Y OVE AT

B2 B A

4 MEASURING EQUIPMENT

4.2 Measurements and Variables
4.2.1 Time T

oTo, time where To
manoeuvre starts with 2s

straight path

o T pw, time where LDW TiLow
activates

o Tsteer, time where VUT Tsteer
enters in curve segment

o Tcrossing, time where VUT  Tcrossing

crosses the line or road
edge

4 MEASURING EQUIPMENT

4.2 Measurements and Variables
4.2.1Time T

oTo, time where To
manoeuvre starts with 2s

straight path

o T kA, time where LKA Tika
activates (for calibration

purposes only if required)

oTipw, time where LDW  Trpow
activates

o Tsteer, time where VUT Tsteer
enters in curve segment

o Tcrossing, time where VUT  Terossing

crosses the line or road
edge

3.12.3 £ #lp

3.12.3.2 & P& S dc

3.12.3.2. 1 &
(1) To> EMFEA fy2
B 4o P

(2) Tipw’ LDW & sifx

o PR
(3)  Tsteer, * X BB iﬁﬁ-}‘
o M2 PR

(4) Tcrossing ’ §:5ﬁ§ iﬁ!i‘ﬁ
WE RN RR g2
e R

To

TLow

Tsteer

Tcrossing

3.12.3 ¥ iplpe

3.12.3.2 £ ple ¥k

3.12.3.2. 1 ¥ T

(1) TorERFESF2  To
B e B R

(2) Tika '’ LKA % Sfcd  Tika
PR G REER
i)

(3) Tipw * LDW i *tic Tiow
o e Y

(4) Tsteer, > X BB §RE*  Tsteer
W OAEL2 PER

(5) Torossing * % % §84%  Terossing

WE M RES 2
R
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4.2.2 Position of the VUT  Xwur,
during the entire test Ywvur
4.2.3 Position of the GVT  Xevr,
during the entire test Yevr
4.2.4 Speed of the VUT Viong,vu
during the entire test T
Viat,vut
4.2.5 Speed of the GVT Vevr
during the entire test
4.2.6 Yaw velocity of the Pvut
VUT during the entire test
4.2.7 Yaw velocity of the YevT
GVT during the entire test
4.2.8 Steering wheel Qwut

velocity of the VUT during
the entire test

4.2.2 Position of the VUT  Xwur,
during the entire test Yvur
4.2.3 Position of the GVT  Xevr,
during the entire test Yovr
4.2.4 Speed of the VUT Viong,vuTt
during the entire test Viatvut
4.2.5 Speed of the GVT Vevr
during the entire test

4.2.6 Yaw velocity of the ~ vyt
VUT during the entire test

4.2.7 Yaw velocity of the ~ Wovr
GVT during the entire test

4.2.8 Steering wheel Quut
velocity of the VUT

during the entire test

3.12.3.2.2 #FokiEsEY X Xvut
ol R Ywur
3.12.3.2.3 #FohiEieY > Xevt
HPEE 2 Yovr
3.12.3.2.4 FshiEsY = Viong,VUT
ol R 3 Viatvut
3.12.3.25 #F&hiEseY > Vevt
P ARE 2R

3.12.3.2.6 #E%iFE AP X Yot
PR Kb R

3.12.3.2.7 FehiEied > Yovr
HPHRI2Z KR EER

3.12.3.2.8 #EkiFA AP X Ovut

%P R v B

312322 #FEiEfP X Xvut
ol Ywut
3.12.3.2.3 #FE%iEfEY > XevT
P b2y Yovt
3.12.3.2.4 Fehiiee % Viong,VUT
o S ViatvuT
3.12.3.25 #FH%iEfY > Vevr
P EE 2GR

3.12.3.2.6 #F%EALY X Yyvut
b w2 WAL EER

3.12.3.2.7 FEkiEfed > Yev
HPHRE2ZRHREER

3.12.3.2.8 #F ALY X Qvut

SRR LSS

5 GLOBAL VEHICLE TARGET

5.1 Specification

5.1.1 Conduct the tests in this protocol
using the Global Vehicle Target (GVT)
as shown in Figure 5-1 below. The
GVT replicates the visual, radar and
LIDAR attributes of a typical M;

5 GLOBAL VEHICLE TARGET

5.1 Specification

5.1.1 Conduct the tests in this protocol
using the Global Vehicle Target (GVT)
as shown in Figure 3 below. The GVT
replicates the visual, radar and LIDAR
attributes of a typical M; passenger

3124 »3hp 2

3.12.4.1 .44

312411 & 7Rk PF > i@ DI
PHES (GVT): 4@ 3 #7m o »3%
PRS- 4 M B8 2 X8
RE -T2z kit (LIDAR)-

3124 r3kp 2

3.12.4.1 3.

312411 & A :RBkPF > pid * 2Tk P
Z2 (GVT): 4&rB 3 #7m » 23k P
B k- Mg 282 LF R
= 7iEs kg (LIDAR)-
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passenger vehicle.

vehicle.

Figure 5-1: Global Vehicle Target
(GVT)

5.1.2 To ensure repeatable results the
combination of the propulsion system
and GVT must meet the requirements
as detailed in 1ISO 19206-3.

5.1.3 Only equipment listed in the
current version of TB029 - Suppliers
List may be used for testing. The
current version can be found on the
Euro NCAP website.

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

Figure 3: Global Vehicle Target (GVT)

5.1.2 The GVT is designed to work with
the following types of sensors:

B3: 23k p 2 (GVT)

312412 i reiFidSk S %2 L I
Moo Jaig A ALE 2P D RE S
1SO 19206-3 -

3.12.4.1.3 i * 7|3 B AT
TB029 H g ¢ H ¢ ek i i& (7 ip

P

312414 > P 12 i FET 7
AN 2 g R B

e

B 3: 230 2 (GVT)

312412 2 3¢ P 28 Ji i FEET 7

EAE U

3
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e Radar (24 and 77 GHz)
o LIDAR
e Camera

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

e Radar (24 and 77 GHz)

e LIDAR

e Camera

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

1537 TNCAP i+ % % (% = %
(1) 3 (24 £ 77GHz)
(2) %2
(3) ¥
e R E KRG LB KR H 2
BEASRREL 22300
B P B8 g% K B TNCAP 3 (7
45 4 <

(1) it (24 ¢ 77GHz)

() *it

(3) I

grap;ﬁs,iﬁw;%.ﬁﬁ sk 2t bt
Z R WA NERIELD AR 2
Pk 5> BlE dEE % s TNCAP
1 PRI o

6 TEST CONDITIONS

6.2.4 Unladen Kerb Mass

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

6.2.5.7 Vehicle
measurements shall
purposes of this test procedure, vehicle
dimensions shall be represented by a
two-dimensional polygon defined by
the lateral and longitudinal dimensions
relative to the centroid of the vehicle
using the standard ISO 8855 coordinate
system. The corners of the polygon are

dimensional

be taken. For

6 TEST CONDITIONS

6.2.4 Unladen Kerb Mass
6.2.4.1 Fill up the tank with fuel to at
least 90% of the tank’s capacity of fuel.

6.2.5.7 Vehicle
measurements  shall
purposes of this test procedure, vehicle
dimensions shall be represented by a two
dimensional polygon defined by the
lateral and longitudinal dimensions
relative to the centroid of the vehicle

dimensional

be taken. For

using the standard SAE coordinate| %

system. The corners of the polygon are

3.12.5 #E&%ix =+
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¥ ¥ ( Unladen Kerb

2

3125257 it 7@ fme -+ £l -
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ETIRE Ly B YT
B 1 2 € (SAE) A1k %L (SAE

coordinate system ) 4= L IR+ ¢ F 1/
2D ST RN EHT DR w2
e &5 & e 50 L T
R RITL TG L

BEm =8 ool g | ffﬁa‘ﬂﬁi‘%’?pm&

i phiEL-E AP I G 0 4o ] 6

201




2025 & 5% Euro NCAP 3%

2019 & 5% Euro NCAP .37

1227 TNCAP 5% ¥ % (%

R

Jir

$ /& TNCAP % - 543

defined by the lateral and longitudinal
locations where the plane of the outside
edge of each tyre makes contact with
the road. This plane is defined by
running a perpendicular line from the
outer most edge of the tyre to the
ground at the wheelbase, as illustrated
in Figure 6-3.

Longitudinal
locations

Lateral
locations

Definition of
lateral location

Figure 6-3: Vehicle dimensional
measurements
6.2.5.8 The vehicle’s wheelbase and the
lateral and longitudinal locations shall
be measured and recorded.

6.2.5.9 Requirements for Steering Robot
friction levels should be checked prior
to testing, as detailed in the Technical
Bulletin TB 038.

defined by the lateral and longitudinal
locations where the plane of the outside
edge of each tyre makes contact with the
road. This plane is defined by running a
perpendicular line from the outer most
edge of the tyre to the ground at the
wheelbase, as illustrated in Figure 5.

Longitudinal
locations

Lateral
locations
Defenition of

lateral location

Figure 5: Vehicle dimensional
measurements
6.2.5.8 The vehicle’s wheelbase and the
lateral and longitudinal locations shall
be measured and recorded.
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7 TEST PROCEDURE

7.2 Test Scenarios

7 TEST PROCEDURE

7.2 Test Scenarios

3.12.6 :#% A2

3.12.6.2 :#F% T 5

3.12.6 ;2% A2 A

3.12.6.2 % 8
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The performance of the VUT LSS is|The performance of the VUT LSS is|# i #f 8% & stz % & fmfda » B k|2 et iz L%ddmita > 2 &

assessed in different scenarios that are| assessed in different scenarios that are| L2 ™ i 7 b FrH 8 (7305 ST PR BT ER

applicable to the system: applicable to the system:

- Emergency Lane Keeping (only when| - Emergency Lane Keeping (only when| (1) “f g adrges La(ws g (1) ?T‘ L “fg:fivﬂzp“ B % BL(W B s

LSS system is default ON) LSS system is default ON) Hres k BRIER 5 BECK P d:ﬁ BA A ATER A BRECKR AP A

- Lane Keep Assist - Lane Keep Assist T T IE) FHRTHE)

- Lane Departure Warning - Lane Departure Warning (2) BiprasFyges ki (2 Er i ates kit

- Blind Spot Monitoring (BSM) There is no specific performance test| (3) & if a3 o4 &1 b i (3) & i imargfes ¥ ki
for Blind Spot Monitoring Systems| (4) 3 B #] % $L(BSM) £ BEER R 2 e (IF
(warning only). )

7.2.1 Tests in all scenarios (except BSM)
will be performed with 0.1 m/s
incremental steps within the lateral
velocities specified for the test

scenarios.

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

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

lateral

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

312.62.1 i & s 5 (R 80 Rk
SV SR LS RS SR R
B & B4 0.0 mfs i (7 o

3.12.6.2.2 5% EALY > B EHREIT
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2 F AR P RFEX GERRL -
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¥HAR TR ED gL
Fra] TR

3.12.6.2.1 % & BB AR 2 Blw i B
Flo ot 4 388 2% % 84 0.1 mls
e o

3.12.6.2.2 5k iEALY o B RS
- B L R AR

ZZHEAE LR FR G EMPD o
Tl EREBLILKD RV E%
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necessary to perform the tests.

7.2.2.1 The vehicle manufacturer shall
provide information describing the
location when the closed loop path
and/or speed control shall be ended so
as not to interfere with the system
intervention for each test. The test
laboratory shall then verify the release
point for the highest lateral velocity.
Otherwise ~ when  the  vehicle
not provide
information, two calibration runs shall
be performed for each lateral velocity
in order to determine when the system
activates.

manufacturer  does

Compare steering wheel

necessary to perform the tests.

7.2.2.1 The vehicle manufacturer shall
provide information describing the
location when the closed loop path
and/or speed control shall be ended so
as not to interfere with the system
intervention for each test. Otherwise
for each velocity, two
calibration runs shall be performed in
order to determine when the system
activates. Compare steering wheel
torque, vehicle speed or yaw rate of

lateral

3126221 2 fn¥ ¥ ik Lfs ik P
Fo e i (closed loop path) % /&% :# A&
#i#'li-@‘éifﬁ#&%é?%% ’ "'Hﬁi’ﬁu’i
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Fe oo 1L | Tk Kl PEETES o b i
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PLELE] kB N S o

=x

3

both runs and determine where there is|...

a notable difference that identifies the
location of intervention.

torque, vehicle speed or yaw rate off...

both runs and determine where there is
a notable difference that identifies the
location of intervention.

7.2.2.3 If the intervention point of the
function occurs before the target
Vlatyur is reached, the test laboratory
will conduct a verification check of the

3.12.6.2.2.3 F*

e i ~ BB TR AR

7
~

Viatyvur 2 @ % 4 > RIS R E

7 Vlatyur=06m/s (¢ &2 m R % F

)BT BB AR - T ME
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P VEARC R Qg - U= R S S
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Vlatyur=0.6m/s test case (both for
dashed and solid line) using a straight-
line vehicle path intersecting with a
curved lane marking which results in
the yaw angle (WvuT) shown in7.2.3. A
maximum of 3 runs shall be conducted
(both for solid and dashed line), where
the system intervention and resulting
DTLE is monitored.

7.2.2.4 When the closed loop path ends,

the driver's hands or the control will
remain passive on the steering wheel
without applying deliberate force but
reflecting the behaviour of an
inattentive driver holding the steering
wheel.

7.2.3 The following parameters should
be used to create the test paths:

Viatyer
[m/s]
0.2

R
[m]

Pvuer
1
0.57

d1
[m]
0.06

a2
[m]
0.70

7.2.3 The following parameters should
be used to create the test paths:

R
[m]

wvur
1
0.57
0.86

dl
[m]

0.06
0.14

Vlatyur
[m/s]
02
03

d2
[m]

0.70
0.90

03
0.4

0.86
L.15

0.14
0.24

0.90
0.80

04 1200

0.5

115
143

0.24
0.38

0.80
0.75

0.5
0.6
0.7
0.8
0.9
1.0

1.43
1.72

0.38
0.54
2.01 0.74
229 0.96
258 1.22
2.87 1.50

0.75
0.60
0.53
0.40

1200

0.00

06 1.72 054 0.60
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Alternatively, where a vehicle features a B % » & B oimpe KRR BE R kAL
Driver Intention Monitoring (DIM) (DIM)i&Ei}ﬁ B Lz
system alongside LKA and/or LDW, the B E A s B K pE o, R
following parameters may be used to T Sfpud 2 ERELE (d B4R
create the test paths (choice at the FHEH 2 FAgd TNCAP #
discretion of the OEM  prior FH AL DIM kSt & T H) o
confirmation by the Euro NCAP GESAREFER)

Secretariat that the DIM system is
deemed eligible):

Viatver R Whir a a
[mvs] [m] [l [m] [m]
02 057 0.06 070
03 1200 0.86 014 0.0
0.4 L15 024 0380
05 E 05 100
06 L72 036 120
07 ‘ 201 049 1.40
0.8 200 2.29 0.64 1.60
09 258 0.81 150
Lo 187 1.00 200

Where the lateral offset d from the lane| Where the lateral offset d from the lane| & i -4 24 3 B 5 cnipl e 4 €1 | 2 3 R g Bf Senipl e B8 £
marking or road edge: marking or road edge:
d = d1 + d2 + Half of the vehicle width| d =d1 + d2 + Half of the vehicle width| d =dl +d2 +2 §m % & - X (m) d=dl+d2+2 §m% A& - L (m)

(m) (m) A DR
With: With: AL e & o S = P2 Rle HAEE| dliRH & o R = PFF2 e kK 3LEE
d1: Lateral distance travelled during| d1: Lateral distance travelled during|&t (m) # (m)
curve establishing yaw angle (m) curve establishing yaw angle (m)
d2: Lateral distance travelled during| d2: Lateral distance travelled during| d2:i] = i & $& %4 fs 2 R » fg’a%ﬁpﬁﬁ d2: ) w & B A& TR B 2 B e 0 3 EE
Viat Steady state (m) Vat Steady state (m) #m(m) #H (m)
GEZKHEEITR) GEESKHEETR)
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Figure 7-1: Vehicle paths definition
7.2.4 Emergency Lane Keeping tests  |7.2.4 Emergency Lane Keeping tests  |3.12.6.2.4 % & & if ¥ g v k 4385 (3.12.6.2.4 “f B adFaies Lo

7.2.4.1 Road Edge tests

ELK Road Edge tests will be performed
with 0.1 m/s incremental steps within
the lateral velocity range of 0.2 to
0.6m/s for departures at the front
passenger side only.

“hl';’

Figure 7-2: ELK Road Edge scenarios

7.2.4.1 Road Edge tests
ELK Road Edge tests will be performed| g
with 0.1 m/s incremental steps within
the lateral velocity range of 0.2 to
0.5m/s for departures at the front
passenger side only.

3126241:@ % 8 Rk
B E% R R E R 02 1
0.6m/s #=FIp - 125 =3 4e 0.1 mis
Pl REFH EE -

*ERIZ A -
EGESAKHET)

31262411@ BLR S E
FREGFERE ReER 02 3

0.5m/s RPN o E = e 0.1 m/s

Rleid RIEF B T30 5 -

T E R AR

GES AR HEEIR)
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7.2.4.2 Solid line tests

ELK Solid line tests will be performed
with 0.1 m/s incremental steps within
the lateral velocity range of 0.2 to
0.6m/s for departures at both sides of
the vehicle in a fully marked lane. (The
non-tested side can be solid or dashed)

//

F=2 o« —

N

Figure 7-3: ELK Solid Line scenarios

7.2.4.3 Oncoming vehicle

7.2.4.3.1 For the oncoming scenario the
GVT will follow a straight-line path in
the lane adjacent to the VUT’s initial
position, in the opposite direction to the
VUT. The straight-line path of the
target will be 1.5m from the inner side
of the centre dashed lane marking of
the VUT lane.

7.2.4.3.2 The paths of the VUT and

7.2.4.2 Oncoming vehicle

7.2.4.2.1 For the oncoming scenario the
GVT will follow a straight line path in
the lane adjacent to the VUT’s initial
position, in the opposite direction to the
VUT. The straight line path of the
target will be 1.5m from the inner side
of the centre dashed lane marking.

7.2.4.2.2 The paths of the VUT and

3.12.6.2.4.2 F M d%
FRER e d R 02 3
0.6m/s 4= Fp > 1 =t #4r 0.1
m/s plerid REFT - A WG H RS
Rl2. 2D FRAEFT RS o (2
WY - RV L P AN R

7

-

=R =E

N

N

N

% 4k 7 S

R AR A

R T

%]9:%1%

3.12.6.2.43 ¥t % B 5%
3.12.6.243.1 %% k2 E%HH >
RPHRD2ZERD G H AR R %
BRA A E T HE AR p AR o
PHPERDI 2 CARIEL %D R
BE P 2 SRS ] 1.5m e

3.12.6.2.432 % £ %2 485 2Tk P

3.12.6.2.4.2 ¥t k B x5
31262421 %% k2 2 EEH 8 >
PP 2 E RIS H APt R %
B PR AR s AR
PIPERE P OCARBEED Y 2
Jo SRS @] 1.5m o

31262422 FH XB%b §mE 23k P
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target vehicle will be synchronised so| target vehicle will be synchronised so Jf?—rﬁ"' Bt o @i fmenm > R R 2R RED meom RS R
that the front edges of the vehicle meet| that the front edges of the vehicle meet 100%E M =2 msF 2 B 10%E W s F> 8 iﬁﬁ@’ 4 A
with a lateral position that gives a 10%| with a lateral position that gives a 10% #ﬁ_ 2= B (F AEATER ) o 2 8 (F RS AER ).
overlap (assuming no system reaction)| overlap (assuming no system reaction)|(G5 2K H[ElR) GE2 R HEEITR)

of the width of the VUT.

Figure 7-4: ELK Oncoming vehicle
scenario paths

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

7.2.4.4 Qvertaking vehicle

7.2.4.4.1 For the overtaking scenario a
GVT will follow a straight-line path in
the lane adjacent to the VUT’s initial
position at the driver side, in the same
direction as the VUT. The straight-line

of the width of the VUT.

GVT-)

C k)] /

7.2.4.2.3 ELK oncoming vehicle tests
will be performed with 0.1 m/s
incremental steps within the lateral
velocity range of 0.3 to 0.6m/s for
departures at the driver side only.

7.2.4.3 Qvertaking vehicle

7.2.4.3.1 For the overtaking scenario a
GVT will follow a straight line path in
the lane adjacent to the VUT’s initial
position at the driver side, in the same
direction as the VUT. The straight line

3.12.6.2.4.3.3 ¥ kB REZ% R
# & 023 0.6m/s RPN - E
s 0.1 mfs fpf e 1E BT HE R A
7l - S ESY " A

3.12.6.2.4.4 # if Az B 35k
312.6.2.4.4.1 % s Az & 2 R H - >
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B R B FR G A
PHPEE Y CARIEXHRD IR
B2 m AR ] 1.5m .
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de 0.1 mfs i) if B BT 0 g AT
5P 8 BRI A
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path of the target will be 1.5m from the
inner side of the centre dashed lane
marking of the VUT lane.

7.2.4.4.2 The paths of the VUT and
target vehicle will be synchronised so
that the longitudinal position of the
leading edge of the target vehicle is
equal to that of the rear axle of the VUT
at the impact point (assuming no
system reaction).

7.2.4.4.3 ELK overtaking vehicle tests

will be performed with 0.1m/s
incremental steps within the lateral
velocity range of 0.2 to 0.6m/s for
unintentional lane change and 0.5 to
0.7ml/s for intentional lane changes for
departures at the driver side only.

7.2.4.4.4 Both unintentional and
intentional lane changes are tested in
two situations:

- GVT and VUT travel at the same
speed (no relative velocity)

path of the target will be 1.5m from the
inner side of the centre dashed lane
marking.

7.2.4.3.2The paths of the VUT and target
vehicle will be synchronised so that the
longitudinal position of the leading
edge of the target vehicle is equal to
that of the rear axle of the VUT at the
impact point (assuming no system
reaction).

7.2.4.3.3 ELK overtaking vehicle tests

will be performed with 0.1m/s
incremental steps within the lateral
velocity range of 0.3 to 0.6m/s for
unintentional lane change and 0.5 to
0.7m/s for intentional lane changes for
departures at the driver side only.

7.2.4.3.4 Both unintentional and
intentional lane changes are tested in
two situations:

- GVT and VUT travel at the same
speed (no relative velocity)
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- GVT @ 80km/h is overtaking the
VUT @ 72km/h (relative velocity of
8km/h)

7.24.45 The following parameters
should be used to create the test paths
for the intentional lane change tests
where the turn signal is applied at 1.0s
+ 0.5s before Tsteer:

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

7.2.4.3.4 The following parameters
should be used to create the test paths
for the intentional lane change tests
where the turn signal is applied at 1.0s
+ 0.5s before Tsteer:

Viatver R Wyt d1 a2 Viatver R vyt dl d2
[m/s] [m] Il (m] [m] [m/s] [m] rl [xa] [m]
03 143 025 0.75 0.5 143 0.25 0.75
0.6 800 172 0.36 0.60 06 800 172 036 0.60
07 201 0.49 053 0.7 201 049 0.53

Where the lateral offset d from the lane
marking:

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

With:

dl: Lateral distance travelled during

curve establishing yaw angle (m)

d2: Lateral distance travelled during

Viat Steady state (m)

Where the lateral offset d from the lane
marking:

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

With:

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

d2: Lateral distance travelled during|(
Viat Steady state (m)

@ )

o A

(333112)
B 4m @ 72km [ h (Ap i A&

% 8km/h)

B2 4% @ 72km [/ h (4p $i¢ &

% 8km/h)

3.12.6.24.45 fie * 11T S s % %(3.12.6.24.35 g * 1T &ﬁx;; % &
KD PR RHRIL Y A REI I ERERRL AP A
Tsteer 2 70 12 1.0s £ 0.5s - & » & Tsreer 2 v 12 1.0s £ 0.58 }i—ﬂﬁvﬁir& &
7T 7T
,-[m: [m] ze:se%ilal 11";,[] :ﬂz_ ':j 1% :[:}]falor: :r.-,w.n "[mi [m] :.;Mela:t- E[°] :.Z]‘.i f::: iy :;[:]]'ai: ::.a.-mr:
o B i = o o o s
B R R AR B R R R KA R
d=dl+d2+2 % & H- L (m) d=dl+d2+2 §m% A& - X (m)
TE IV
dlif i & o R = pF2 Rlw B dLf 4 & 0 RS = P2 Rfle ik HIE
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Figure 7-5: ELK Overtaking scenario

7.2.5 Lane Keep Assist tests

7.2.5 Lane Keep Assist tests

7.2.5.1 Road Edge tests
LKA Road Edge tests will be
performed with 0.1 m/s incremental
steps within the lateral velocity range of
0.2 to 0.5m/s for departures at the front

3.12.6.2.5 & i afFf 04k Lg%k

3.12.6.2.5 & i aiF ek LiiEsk
3126251:@ L3 R

BB sk i & 0.2 3 0.5mis
%@P\ ) '1—44%4‘1 0.1 m/s | &
BB 0 g At ES - Pk Z

2 B o

passenger side only.

t=s

7.2.5.1 Dashed line tests 7.2.5.2 Dashed line tests 3.12.6.2.5.1 jm M i¥5% 3.12.6.2.5.2 B # 5k

LKA Dashed line tests will be performed| LKA Dashed line tests will be| & ig ‘a4Fgfes & b2 5 SRS BT | & i adFgies & b2 g GRS
with 0.1 m/s incremental steps within| performed with 0.1 m/s incremental| f 'Jré' # K023 0.6misgRp -0 | Rl & 023 0.5m/s g RIP 1
the lateral velocity range of 0.2 to| stepswithin the lateral velocity range of| & = 3 4r 0.1 m/s ] i& R & {7 > if | & K34 0.1 m/s B o3& RET > i
0.6m/s for departures at both sides of| 0.2 to 0.5m/s for departures at both| * *“I?PE' iR R 2 im o PGB RS Rl A o
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the vehicle. sides of the vehicle. GE2 AR HEIR) GEZ2 AR HETR)
Figure 7-6: LKA Dashed line scenarios
7.2.5.2 Solid line tests 7.2.5.3 Solid line tests 3.12.6.2.5.2 F M iE% 3.12.6.2.5.3 @ M E%
LKA Solid line tests will be performed| LKA Solid line tests will be performed| & i (4% #f 2% s 52 SGE%% RT| & 3 G ffer ko iz F Sss% Bt

with 0.1 m/s incremental steps within
the lateral velocity range of 0.2 to
0.6m/s for departures at both sides of
the vehicle.

Figure 7-7: LKA solid line scenarios

7.2.6 Lane Departure Warning tests
Perform the LKA single line tests
within the lateral velocity range of 0.6
to 1.0m/s.

with 0.1 m/s incremental steps within
the lateral velocity range of 0.2 to
0.5m/s for departures at both sides of
the vehicle.

7.2.6 Lane Departure Warning tests

In case of LDW only systems or
systems where LDW can be used as a
standalone function, perform the tests
below. When combined with an LKA
and/or ELK system, assess the LDW

RlwE & 02 1 0.6m/s g RN - 14
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7.2.7 Blind-Spot Monitoring Tests

performance during LKA or ELK
testing, excluding the intentional
overtaking scenario.

7.2.6.1 Dashed line tests

LDW Dashed
performed with 0.1 m/s incremental
steps within the lateral velocity range of
0.2 to 0.5m/s for departures at both
sides of the vehicle.

line tests will be

7.2.6.2 Solid line tests
LDW Solid line tests will be performed
with 0.1 m/s incremental steps within
the lateral velocity range of 0.2 to
0.5m/s for departures at both sides of
the vehicle
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A LA 0.1 mis e iE R GE T
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7.2.7.1 For the Blind Spot Monitoring
scenario, the target vehicle will follow
a straight-line path in the lane adjacent
to the VUT’s initial position in the
same direction as the VUT. The
straight-line path of the target will be
1.5m from the inner side of the centre
dashed lane marking (Figure 7-8 Blind
Spot Monitoring scenario). The VUT is
positioned in the centre of the driving
lane.

7.2.7.2 The tests should be repeated with
the test target to both the nearside and
farside of the VUT.

7.2.7.3 The tests should be conducted
with both the GVT and EMT (or a Real
Motorcycle as an alternative test
target).

7.2.7.4 The tests are conducted with a
VUT speed of 72km/h and a target
speed of 80km/h.

3.12.6.2.7.1 £ %7 B W iR] & SiEsk it
B PARD R F 8 R SR P fRA A
EARARZ PR R T TR e
PR B gR S e o P RS R EEED
Pom SRS ] 1.5m (4e) 14 g
Rk SBREE ) R %D e
FEE g &k oo

312.6.2.7.2 PlE P A B B AT %
2 g2 3T f(nearside) 2 % ip] (farside)
AR TSR

Wa sl (A% B BN pEp
) 3475 o

312.6.2.7.4 Rl 11 5 S b fmikskiE

B 72kmh % p 59 fmikskiE B 80

km/h 34 {7 -
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Figure 7-8 Blind-Spot Monitoring
scenario

7.3.3 For vehicles with a system where
LKA dashed line is implemented as an
ELK functionality (default-on) but not
including a DIM feature, conduct the
calibration runs as stated in 7.2.2.1 and
monitor the steering torque at the
intervention point for all the lateral
velocities. The overriding torque shall be
<=3.5 Nm.

7.4.3 The test shall start at TO and is
valid when all boundary conditions are
met between TO and Tixa/TLow:

ELK Road Edge, LKA, LDW and BSM
scenarios:
- Speed of VUT (GPS-speed): 72 *

7.4.3 The test shall start at Toand is valid
when all boundary conditions are met
between To and Tika/TLow:

ELK Road Edge, LKA and LDW
scenarios:
- Speed of VUT (GPS-speed) 72 +
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1.0km/h

- Lateral deviation from test path VUT:
0+ 0.05m

- Steady state lane departure lateral
velocity: £ 0.05m/s

- Yaw velocity of VUT (up to Tsteer):
0+1.0°s

- Steering wheel
Tsteer): 0 = 15.0°s

velocity (up to

ELK oncoming scenarios:

- Speed of GVT (GPS-speed) from 4s
TTC:72 £ 1.0km/h

- Lateral deviation from test path
GVT:0+ 0.30m

745 The end of a BSM test is
considered to be when the longitudinal
distance between the VUT and test
target is Om (i.e. when the front end of
the VUT is aligned with the rear end of

the test target).

1.0km/h

- Lateral deviation from test path VUT
0+ 0.05m

- Steady state lane departure lateral
velocity £ 0.05m/s

- Yaw velocity of VUT (up to Tsteer) O
+1.0°s

- Steering wheel velocity (up to TsTeer)

0+ 15.0%s

ELK oncoming scenarios:

- Speed of GVT (GPS-speed) 72 *

1.0km/h

- Lateral deviation from test path GVT
0+ [0.30]m

(1) %52 fmif & (GPSiE & ) 72%
1.0km/h

(2 ZHIIFERE P HS L
0+ 0.05m

Q) Az iy BHypp iR
+0.05m/s

(4) %52 fpenff b i B (Bt
Tsteer) 0+ 1.0 °/s

(5) * wddEi# (B~ Teteer) Of
15.0°s

RS E AR R e k2

T8 e

(1) K TTC4 fiB 42 >3k p £
i# B (GPS:i# & ) 72+1.0km/h

(2) 2z P2 FREZR S B
£ 0+0.30m
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(1) %= fmi & (GPSit & )72+
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() Ak Ez 2 KR e R
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() %5 jeoff 4 & B (B
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7.4.6 The end of an LKA/ELK Road|7.4.5 The end of an LKA/ELK Road(3.12.6.4.6 & if ‘4% & p* “f%ﬁ i f|3.12.6.45 # iﬁ.i@&%ﬁ:@“ﬁ‘a/?ﬁ E IR
Edge test is considered complete 2| Edge test is considered complete 2| % # 2% % “fuxz,ﬁ_ LBl AR FE e 2 PR Rk E
seconds after one of the following| seconds after one of the following| # P88 5 Tt iE— FiRg 4 24| A8 2 T E- FRgF2 24

occurs: occurs: fs - fs

- The LKAJ/ELK system fails to| - The LKAJ/ELK system fails to| (1) & i .f‘:’&#ﬂzp“ﬁ‘*/?f ey (1) 2§ ‘3@.#3#”54/?1«? &2 iy
maintain the VUT within the| maintain the VUT within the BT AR R A A BN ARLKD RAS A

permitted lane departure distance. permitted lane departure distance. F2 B iE iR %ﬁﬁﬁéﬁ poe RIF2 B P RALEEHIRN o
- The LKA/ELK system intervenes to| - The LKA/ELK system intervenes to| (2) & :f ‘adF e 9"/%]%‘ B ayg| 2 i “fg_%ﬂ:ﬁ“yl%‘ B ap ey

maintain the VUT within permitted
lane departure distance, such that a
maximum lateral position is achieved
that subsequently diminishes causing
the VUT to turn back towards the
lane.

7.4.7 The end of an ELK oncoming or
overtaking test is considered as when
one of the following occurs:

- The ELK system intervenes to prevent
a collision between the VUT and
target vehicle

- The ELK system has failed to
intervene (sufficiently) to prevent a
collision between the VUT and target
vehicle. This can be assumed when

maintain the VUT within permitted
lane departure distance, such that a
maximum lateral position is achieved
that subsequently diminishes causing
the VUT to turn back towards the
lane.

7.4.6 The end of an ELK oncoming or
overtaking test is considered as when
one of the following occurs:

- The ELK system intervenes to prevent
a collision between the VUT and
target vehicle

- The ELK system has failed to

intervene (sufficiently) to prevent a
collision between the VUT and target
vehicle. This can be assumed when
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one of the following occurs:

o The lateral separation between the
VUT and target vehicle equal <
0.3m in the oncoming and
overtaking scenario

o No intervention is observed at a
TTC = 0.8s or a TTC submitted by
the OEM

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

7.4.7.1 If the test ends because the
vehicle has failed to intervene
(sufficiently) or if the GVT has left its
designated path by more than 0.2m, it
is recommended that the VUT and/or
GVT are steered away from the impact,
either manually or by reactivating the
steering control of the driving
robot/GVT.

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

one of the following occurs:
oThe lateral separation between the
VUT and target vehicle equal <
0.3m the oncoming and
overtaking scenario
o No intervention is observed at a
TTC =0.8s or a TTC submitted by
the OEM
It is at the labs discretion to select and
use one of the options above to ensure

in

a safe testing environment.

7.4.6.1 If the test ends because the
vehicle has failed to intervene
(sufficiently) or if the GVT has left it’s
designated path by more than 0.2m, it
is recommended that the VUT and/or
GVT are steered away from the impact,
either manually or by reactivating the
steering control of the driving
robot/GVT.

7.4.7 The subsequent lateral velocity for
the next test is incremented with

0.1ml/s.

(A) v k2?2 3408 T8
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ANNEX A: EURO NCAP TEST
FACILITIES

Real Road Edges are to be used for Euro
NCAP tests until an agreed artificial
road edge for testing purpose is
available.

A.1 Road Edges at the Euro NCAP
laboratories

Road Edge examples
— —_ry

1
-

_—

3.12.7 TNCAP :# 5 K >5

3.12.7.1 TNCAP f | # 2 if it if 5
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i s ST
7.2.3 7.2.3

Viat,vur R Fur dl d2 Viatyur R wyuT d1 d2
[m/s] [m] [°] [m] [m] [m/s] [m] ] [m] [m]

0.2 0.57 0.06 0.70 0.2 0.57 0.06 0.70

03 086 014 090
0.3 0.86 0.14 0.90 0.4 1200 1.15 024 0.80
0.4 1.15 0.24 0.80 05 143 038 0.75
0'5 1'43 0138 0'75 06 172 054 0.60
0.6 1200 1.72 0.54 0.60
0.7 2.01 0.74 0.53
0.8 2.29 0.96 0.40

312.6.2.3 3.12.6.2.3 ’

BedE R, | BPEE | HRELY | HkEI R | HeERRE Rled R, | HPIE | BFHRERY  FREIVR  BeRRRE
*9 45 [m] e W |22 R | TLRGE2Z R #2 [m] e W | B0 | TLRGE2Z R
[m/s] % -’é )i[o] & féﬂ&?—&ﬁ'&# % %3#&&&?_ [m/S] % ﬁ )i[o] a %gﬁ[m] e fﬁb%’?‘-&&%’ﬁ‘-

[m] [m] [m]
0.2 0.57 0.06 0.70 0.2 0.57 0.06 0.70
0.3 0.86 0.14 0.90 0.3 0.86 0.14 0.90
0.4 1.15 0.24 0.80 04 1200 1.15 0.24 0.80
05 1200 143 038 075 05 1.43 0.38 0.75
0.6 1-72 0.54 0.60 0.6 1.72 0.54 0-60
0.7 2.01 0.74 0.53
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0.5 1.43 0.25 1.00
0.6 1.72 0.36 1.20
0.7 2.01 0.49 1.40
0.8 %0 2.29 0.64 1.60
0.9 2.58 0.81 1.80
1.0 2.87 1.00 2.00
7.2.3 7.2.3

Figure 7-1 : Vehicle paths definition
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. ELK Road Edge scenarios
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Figure 7-3 : ELK Solid Line scenarios
3.12.6.2.4.2
MO : %&DF abyfes ki FMRKREH
71.24.2.2

Figure 7-4 : ELK Oncoming vehicle scenario paths
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Figure 7-5 : ELK Overtaking scenario
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Figure 7-6 : LKA Dashed line scenarios
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Figure 7-7 : LKA solid line scenarios
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Figure 7-8 Blind-Spot Monitoring scenario
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4 ASSESSMENT OF LANE
SUPPORT SYSTEMS

Driver Intention Monitoring system
(DIM) means a system that is
effective at distinguishing intentional
from unintentional lane crossing and
suppressing undesired interventions.

4.3 Criteria and Scoring
4.3.1 Human Machine Interface (HMI)

A maximum of 0.50 HMI points can be
achieved for one of the following:

Lane Departure Warning 0.50
points
Any LDW system that issues a haptic
warning clearly relating to the lateral
control of the vehicle noticeable by the
driver (e.g. notable heading correction,

steering wheel vibration, etc.) before a

6 ASSESSMENT OF LANE
SUPPORT SYSTEMS

6.3 Criteria and Scoring

6.3.2 Human Machine Interface (HMI)
HMI points can be achieved for the
following:

elLane Departure Warning 0.25
points
Any LDW system that issues an
audible and/or haptic warning before a
DTLC of -0.2m is awarded. Where an
LKA system fulfils the requirements

of all the single line marking tests, the

244 % i et kBT E

24418 ¥ = 3 B Z Bl % s (Driver
Intention Monitoring system, DIM ) :
fedg ko eie § 2R A KSR ILT LY

g2ty §2 B AR o T gt

IE»"‘ h
&2 N e

2442 12117 N

24422 A 14 5

AWAm 2 g4 505048 Fa
*ﬁf&r"‘ :
(1) i ks er &5 k% 050

Aw\
“rp B B ER LR b
i 5 FIRBEH S 0.2m 2

244 B E etk BER

2.4.42 4L 18 ¢1 18 i

24422 ~ ¥4
A A w2 fgé;\%#-}(r'f:

(1) & papper &5 ks 025
A
TR RA e o ps o B

P IR EESE S -0.2m 2w R

MR R ERP IR AEES AR/ TEL YT EES
(PP > e B ~ 3 5 Bd) foo 5B adFaes KPR Ly
£) 2@EHF RIS Ims e | HRlE EIEMGER 0 A Rp FEE
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DTLE of -0.2m is awarded when active| LDW points are awarded| # &R T ¥ o B hA e E T A2 S ko
at lateral velocities up to at least 1m/s. | automatically.
Blind Spot Monitoring 0.50 points | eBlind Spot Monitoring 0.25 points| (2) 7 & %% 0.50 » (2) pE:mR ks 0254
The vehicle is additionally equipped| The vehicle is additionally equipped| & #®%E *t > & 453 Rifie & 2 7 B0 | 2 f@if*hped 2 7 B kst
with a Blind Spot Monitoring system| with a Blind Spot Monitoring system| #] s 3t * m&Ep Fee 5 Hi | v &5 Fee 3 86 8 §wmEr 2
on both sides of the vehicle to warn the| to warn the driver of other vehicles| #&i& » & § #4582 7 8% - BRARLM2 7 B® o 58 dRfen @
driver of other vehicles present in the| present in the blind spot. Where the £ ai‘ Dy adFaes i A
blind spot. vehicle is fitted with an ELK system e ;iﬁﬁé% Pl p B E R R B Rk AL
fulfilling the requirements of the 2.4 Mo
overtaking tests, the BSM points are
awarded automatically.
4.3.1.1 Blind spot monitoring 244221 5 B0 Rk S
For the Blind spot monitoring tests, the BB Rk Esk 0 H ;f—;t 1 i
assessment criteria used is the blind R PR EEZ G EET o
spot information supplied in respect to = B B R P Jf%— T :% 3T R
the test target position. Ld REPF RFEGFRE
For a pass to be awarded visual blind LR (GL: WA RR 0 F%P R

spot information must be provided
continuously when the front end of the
test target is within the red areas shown
in red in the following diagram (NOTE:
to avoid a collision, the virtual box
around the test target shall never
exceed D):

¥R mEEL R E T EAE

ME D)
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C-Line C isparallel to the mdmgedg fﬂ}eVLT:ndlncaledl“hecenn of the §5th percentile eye ellips

D —Line D is parallel to the center line of VUT and located left (iright) of the outermost edge of Hh:leﬂ( zh)sd of
VUT body 0. 5m avay the left (/right) side.

Figure 4-1 Blind spot monitoring scenario assessment

4.3.2 Lane Keep Assist (LKA)

The available points per test are

EGESARHET)

6.3.3 Lane Keep Assist (LKA)

6.3.3.3 The limit value for DTLE for
LKA Road Edge tests is set to -0.1m for
testing against the road edge, meaning
that the LKA system only allows the
VUT to have a part of the front wheel
outside of the road edge.

6.3.3.4 The available points per test are

24423 % i Mg ks

24423 B i i o

244233

L
o

LRI e g

2.4.4.2.3.3 & 78 3 k2 18 & 113 B K

awarded based on a pass/fail basis | awarded based on a pass/fail basis| & B F2| 2 H ¢ “75 (R EHR 2 | LFEH) T H P 975 RHBERE §
where all tests within the scenario and | where all tests within the scenario and| E-#F82 2 & 30EE &0 3 F Bap | iR B g TREFE R BiEa

W R 2 RS B % 14
BRI E R 5 -0.1m > R T H i adE
W RS AR D R D
- e A g R 2 b o

244234 & 5 EB2 84 A
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start of every journey and deactivation
of the system should not be possible
with a momentary single push on a
button.

default ON at the start of every journey
and deactivation of the system should
not be possible with a single push on a
button.

# 7+ W AT (momentary) — 42 i

o T R

o

AN
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2025 & 5= Euro NCAP .37 2019 & 5= Euro NCAP .3 i 37 TNCAP £~ ¥ % (% = %K) ¥ TNCAP % - =3 3F
road marking combination need to be | road marking combination need to be a| 4 # 2% % JiiEB R 2 FRERE FH R L ABERTR 2 gREAE
a pass. The points available for the | pass. The points available for the| & 2 # 4 i & 4™ £ #f7 : E2 @A IEEdeT & A
different LKA scenario and road | different LKA scenario and road|GEZKEFER) GESAREFER)
marking combinations are detailed in | marking combinations are detailed in
the table below: the table below:
iﬁ:ﬁ?z'\]“in :szl)hrki_: Puiils LKA Scenario Road marking Points
SofiThe Sl e gt g = Road Edge Road Edge only 0.5
Total — 0.5 Dashed Line Sﬁfg‘ieﬁ:ﬁ: :::\LEJEUM fne kg ggg
Fully marked lane 0.50
Solid line Single lane marking 0.25
Fully marked lane 0.50
TOTAL 2.00
4.3.3 Emergency Lane Keeping (ELK) |6.3.4 Emergency Lane Keeping (ELK) (2.4.4.2.4 “f B GEadEges i 24424 % £ B g adiyges ki
4.3.3.1 To be eligible for scoring points|6.3.4.1 From 2020 onwards, to be|2.4.4.2.4.1 & if & 85 K %2 Bf £ 2.4.4.2.4.1 Boip s kb2 ’T E ]
in ELK, the ELK part of the LSS| eligible for scoring points in ELK, the| 3 es s> F30E S fad @ fm| dFffesr i F3 5 Sk b 4w
system needs to be default ON at the| ELK part of the LSS systemneedstobe| F¥ > FE& ki 5 TR ) F HR PR PO P3RS TR P H R4

E - ETREF T “"T &2

K E= R L
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4.3.3.2 For ELK Road Edge and Solid|6.3.4.2 For ELK Road Edge tests, the|2.4.4.2.4.2 ﬂf‘ gyt k2 244242 %A D i aiFaes k2
line tests, the assessment criteria used| assessment criteria used is the Distance| i # i# Li R RER 0 B TR | RSk R Y g R LS
is the Distance to Lane Edge (DTLE).| to Lane Edge (DTLE). LD B IR o i SRR -

4.3.3.3 The limit value for DTLE for| The limit value for DTLE for ELK|2.4.4.2.4.3 ﬂf‘ BoGE iy ko2 ’T AR R PR @
ELK Road Edge tests is set to -0.1m,| Road Edge tests is set to -0.1m,| if B % @5k 2 if B G FIAAIEHRY Fok > B FHFIAIEHRIER 5
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meaning that the vehicle is only
allowed to have a part of the front
wheel outside of the road edge. The
limit value for DTLE for ELK Solid
line tests is set to -0.3m for testing
against lines, meaning that the ELK
system must not permit the VUT to
cross the inner edge of the lane
marking by a distance greater than

0.3m.

4.3.3.4 For ELK tests with oncoming

and  overtaking  vehicles,

assessment criteria used is

impact”, meaning that the VUT is not
allowed to contact the overtaking or
oncoming vehicle target at any time

during the test.

The points for ELK Oncoming and
ELK Overtaking Unintentional may
be achieved using a system where
LKA dashed line is implemented as an
ELK functionality (default-on) and
the LKA dashed line tests fulfils all

meaning that the vehicle
allowed to have a part of the front wheel
outside of the road edge.

6.3.4.3 For ELK tests with oncoming
overtaking
assessment criteria used is no impact,
meaning that the VUT is not allowed to
contact the overtaking or oncoming
vehicle target at any time during the
test.

and
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LKA dashed lane criteria, provided
that either:

*The system features a Driver
Intention  Monitoring (DIM) with
subsequent suppression of undesired
intervention, OR

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

For both cases, the OEM shall provide
a dossier that includes a system
overview and compelling evidence
demonstrating how the system is
effective at eliminating or mitigating
driver acceptance issues associated
with lateral control. For DIM, specific
provisions for the dossier are outlined
in4.3.3.5.

4.3.3.5 For the evaluation of Driver
Intention Monitoring (DIM) system,
Euro NCAP requires a dossier from
the OEM containing a detailed

ﬁwéiﬁﬁﬁﬁ¢%ﬁﬂﬁ{ﬁ

b ~ —T 2. _ //1— /i .
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«
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Wiz 4 Jp 3 E 3 35Nm e
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technical assessment. The dossier
shall contain, as minimum:

1. Overview of the DIM System
operating principle  and its
strategy/logic to determine driver
‘intention’, including a list of the
Indirect/Direct input variables and
their inter-dependency for
suppressing undesired LKA
interventions.

2. System Failsafe strategies in which
DIM system is overruled e.g.,
0 To avoid a crash with a threat on a
collision course
0 When
incapacitated

a driver is deemed

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

1)

(2)

(3)

FRABE R (g irhmz d
AT ER TR 2 R BiE
o e JERAR/E adn ~ a2 2
15 BB o e 2
B el LB o

E®LBE R L2 4% 2§

12 (Failsafe strategies) > 54 :
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L
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AR E Bdgor B2 i iR o
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4. Evidence of the effectiveness of the
system at suppressing undesirable
LKA interventions and promoting
driver acceptance

5. Any other information the OEM
deems relevant to support their

application

4.3.3.6 The available points per test are
awarded based on a pass/fail basis
where all tests within the scenario and
road marking combination need to be
a pass. The points available for the
different ELK scenario and road
marking combinations are detailed in
the table below:

ELK Scenario | Road Marking Points

Road Edge Road edge only 025
Dashed centre line & no line next to road edge 0.25

Solid Line Fully marked lane (non-rested side dashed or solid) 0.50

6.3.4.4 The available points per test are
awarded based on a pass/fail basis
where all tests within the scenario and
road marking combination need to be a
pass. The points available for the
different ELK scenario and road
marking combinations are detailed in
the table below:

ELK Scenario
Road Edge

Points
0.25
0.25
0.25

Road marking
Dashed centreline & no line next to Road Edge
Dashed centreline & dashed line next to Road Edge
Dashed centreline & solid line next to Road Edge

Oncoming Vehicle
Overtaking Vehicle
Total

Fully marked lanes
Fully marked lanes

0.50
0.50
2.00

0.50
0.25
1.50

Fully marked lanes
Fully marked lanes

Oncoming vehicle
Overtaking vehicle
TOTAL

4.3.4 Total LSS Score
The total score in points is the sum of
the HMI score, LKA score and ELK
score.

6.3.5 Total LSS Score

The total score in points is the sum of
the HMI score, LKA score and ELK
score.
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LSS Function Points r;gj]f“mﬁm Section 6.3.2 P(;).isnotg l:lﬁ = XE%*‘%) DJEJ = ;EE%E%%)

HMI 0.50 LKA Section 63 3 2.00

ELK Section 6.3.4 1.50
LEA 0.50 TOTAL 4.00
ELK 2.00
Total 3.00

4.4 Visualisation 6.4 Visualisation 2443 A% & IR 2443 A% &

The LSS scores are presented| The LSS scores are presented| & i #fe4 532 pgpd REM| D @Eafes kU2 kgd kK

4

separately using a colour for the| separately using a colour for the| # Fr & g #es Sk Air st 2 (B 8 35| 2 F B g ffes ks w2 @42

different LSS functions; HMI, LKA| different LSS functions; HMI, LKA| * 4 & ~ & 3§ adFpfes & 12 ﬁj’é{: AR B aE adEa e iz

and ELK. The colours used are based| and ELK. The colours used are based| & if S4F#fes o bioig * chappd & 5] 8 3f MIFges k3o @ % ppd o W

on the function scores respectively,| on the function scores respectively,| &3t & W|# it~ o w A7 » ) | A3 w# o e 7 » D

. - 2% = 7a 2% = 7o
rounded to three decimal places. rounded to three decimal places. BEig = > BLiS = > o
sz NV R 4
Colour  Verdict Applied to Total Score For sub Scores Colour Verdict Applied to Tatal Score For sub Scores g‘ A ’}% /T 6’ ‘B\.*ﬁw B4 i é i’% g’ A ’ﬁﬁ /T ‘i > —é lE ‘g“;fi?#gé Jl‘ %
Green ‘Good’ 2.251 - 3.000 points 75.0% - 100.0% | Green ‘Good” 3.001 - 4.000 points 75.0% - lOO 0°
Yellow  ‘Adequate’ 1.501 - 2.250 points 50.0%- 75.0% | Yellow “Adequate 2.001 - 3.000 points 50.0%- 75.0% 32 %, 4% N 32 42, > R e A JES N
Orange  ‘Marginal 0.751 - 1.500 points 25.0%- 50.0% | Orange ‘Marginal’ 1.001 - 2.000 points 25.0% :4\‘: —é lE PR / J \zé‘ IE E] ‘a\—#j_; ﬁ El’ JERETVR ey /E'J \‘ﬂ%‘ IE El
Brown  “Weak® 0.001 - 0.750 points 00.0%- 25.0% |Brown “WealC 0.001 - 1.000 poiats 00.0%- 2
Red “Poor 0.000 points 00.0% |Red Poor 0.000 points 2z BIE ¢ 1 AT }—F, 4 R IR+ @ IFfz: 5‘;’5}:}_‘?}_ o

(é %XE%T%)
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Reference:

Symmetry left and right side of the VUT.

A - Line A parallel to trailing edge of VUT and located 3.0 m behing the trailing edge of VUT

B - Line B is the bidirectional extension line of the trailing edge of VUT.

C - Line C isparallel to the leading edge of the VUT and located at the center of the 95th percentile eve ellipse.

D —Line D is parallel to the center line of VUT and located left (/right) of the outermost edge of the left (/right) side of

VUT body (excluding the rear-view mirrors), 0.5m away from the ontermost edge of the left (/right) side.

Figure 4-1 Blind spot monitoring scenario assessment

Figure 4-1 Blind spot monitoring scenario assessment
244221
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i3 fs i
6.3.3.4
LKA Scenario Road marking Points
H 3 & Road Edge Road Edge only 0.25
LKA S(?Eﬂarll] R’Dﬂd E‘Iarkll]g Pl}l]lls Road Edge with central lane marking 0.25
Dashed Ling Single lane marking 0.25 Dashed Line Single lane marking 0.25
Solid Line Single lane marking 0.25 — Fully marked lane 050
. Solid line Single lane marking 0.25
Total 0.50 Fully marked lane 0.50
TOTAL 2.00
244233 244234
B aEi e f i | FRER oK B A A R | RS o
B
B A Hopl 8 g s 0.25 0.25
7 LR g 0.25 0.25
& T ER S 0.25
D EHER 0.50
s LRSS 0.25
REDF MR 0.50
BL 2.00
4.3.3.6 6.3.4.4
ELK Scenario | Road Marking Points ELK Scenario Road marking Points
Road Edee Road edge only 025 Road Edge Dashed centreline & no line next to Road Edge 025
Dashied centre line & no line next to road edge 0.25 Dashed centreline & dashed line next to Road Edge 025
Solid Line Fully marked lane (non-tested side dashed or solid) 0.50 Dashed centreline & solid line next to Road Edge 0.25
Oncoming Vehicle | Fully marked lanes 0.50 Oncoming vehicle | Fully marked lanes 0.50
Overtaking Vehicle | Fully marked lanes 0.50 Overtaking vehicle | Fully marked lanes 025
Total 2.00 TOTAL 1.50

24.4.24.6

24.4.24.4
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kX 2 85
SRR 0.25 i B s MR i BB 0.25
0.25 # A
Pl AL B 0.25
= 5 F L ERER
7R 0.50 Pk R 0.25
5 7 AEM
o kB 2D AR 0.50
o kB
ETT _ ER e 2P R 0.25
A 2.00
kA 1.50
434 6.3.5
LSS Function Points LSS function Points
HMI 0.50 HMI Section 6.3.2 0.50
LKA 0.50 LEA Section 6.3.3 2.00
ELK 2.00 ELK Section 6.3 .4 1.50
Total 3.00 TOTAL 4.00
24425 24425
B W kMR £ ¥ B He d e & ¥k
A A G 0.50 A ¥ m 244225 0.50
BE e ks 0.50 B adEles ks 244235 2.00
?T_‘,% -] .f‘:’a::f?fﬂzp“E’v 4 2.00 Hf‘ Lo .fé&#ij:ﬁ B %%t | 244245 1.50
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wA 3.00 B 4.00
4.4 6.4
Colour Verdict Applied to Total Score For sub Scores Colour Verdict Applied to Total Score For sub Scores
Green ‘Good’ 2.251 - 3.000 points 75.0% - 100.0% Green ‘Good’ 3.001 - 4.000 points 75.0% - 100.0%
Yellow  ‘Adequate’ 1.501 — 2.250 points 50.0% - 75.0% Yellow ‘Adequate’ 2.001 - 3.000 points 50.0% - 75.0%
Orange  ‘Marginal’ 0.751 — 1.500 points 25.0% - 50.0% Orange ‘Marginal® 1.001 - 2.000 points 250% - 500%
Brown ‘Weak’ 0.001 — 0.750 points 00.0% - 25.0% Brown “Weak” 0.001 - 1.000 points 00.0% - 23.0%
Red ‘Poor’ 0.000 points 00.0% Red “Poor’ 0.000 pomts 00.0%
24.4.3 2443
B POk AT L g v e g FERBREL 7o (R
%4 @ 2.251-3.000 4~ 75.0%-100.0% %4 Iﬂ. 3.001-4.000 4 75.0%-100.0%
¥ 4 2 43 1.501-2.250 4 50.0%-75.0% ® ¢ 2 4F 2.001-3.000 4 50.0%-75.0%
# 4 W 0.751-1.5004 25.0%-50.0% # d W 1.001-2.000 % 25.0%-50.0%
1z 4 % 0.001-0.750 4 00.0%-25.0% ¥ 4 % 0.001-1.000 4" 00.0%-25.0%
4 * 2 0.000 4 00.0% i d 3% 0.0004 00.0%
4 d HE W 0.000 4 00.0% 4 4 *E B 0.000% 00.0%
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5.1 Test Track

5.1.2 The surface must be paved and
may not contain any irregularities (e.g.,
large dips or cracks, manhole covers, or
reflective studs) that may give rise to
abnormal sensor measurements within
a lateral distance of 10.0 m to either
side of the test path and with a
longitudinal distance of 10 m ahead of
the VUT when the test ends.

5.1 Test Track

5.1.2 The surface must be paved and
may not contain any irregularities (e.g.
large dips or cracks, manhole covers or
reflective studs) that may give rise to
abnormal sensor measurements within
a lateral distance of 3.0m to either side
of the test path and with a longitudinal
distance of 10m ahead of the VUT
when the test ends.
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6.2 Test Scenarios

Both vehicles shall be driven/ridden
such that the lateral distance between
the outermost edge of the subject
vehicle’s body (excluding the exterior
mirror) and the centreline of the TV is
between 2.0 to 3.0 meter for the true
warning test and 6.0 meter for the false
warning test.

6.3 Test Conduct

6.3.4 False Warning Test

The purpose of this test is to determine
that the lane change warning system

6.2 Test Scenarios

Both vehicles shall be driven/ridden
such that the lateral distance between
the outermost edge of the subject
vehicle’s body (excluding the exterior
mirror) and the centreline of the TV is
between 2.0 to 3.0 meter for true
warning test and at 6.5 meter for false
warning test.

6.3 Test Conduct

6.3.4 False warning test

The purpose of this test is to determine
that the lane change warning system
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gives no warning when the target
vehicle is in the lane beyond the
adjacent lane. In each test, the lateral
distance between the outermost edge of
the subject vehicle’s body (excluding
the exterior mirror) and the centerline
of the test target vehicle shall be
maintained at 6.0 meters.

The system shall give no warning signal
during these trials. All tests cover both
the left and right sides of the subject
vehicle. A single test run is adequate to
complete the assessment.

gives no warning when the target
vehicle is in the lane beyond the
adjacent lane. In each test, the lateral
distance between the outermost edge of
the subject vehicle’s body (excluding
the exterior mirror) and the centerline
of the test target vehicle shall be
maintained at 6.5 meters.

The system shall give no warning signal B2

during these trials. All tests cover both
the left and right side of subject vehicle.
Single test run is adequate to complete
the assessment.

=

Figure 8: Target vehicle shall be
maintained at 6.0 meters during test

6.3.5 Test Facility Layout
Both vehicles need to slow down before
making a U-turn when entering Zone C

Figure 3-5: Target vehicle shall be
maintained at 6.5 meters during test

6.3.5 Test Facility Layout
Both vehicles need to slow down and
make a U-turn when entering Zone C

<
PR

=2 Z@’%ﬂ',%‘ﬁ: o & ks
SRR LR M Y €l Nt 9

Jod

< o

GESARHEIT)

3.14.535 sk H i e}

E%’ 7\):{?3);? :”%‘7_]1 o ;é':’fééfﬁ\:’ ,
SRR S S A CLE MR XY

fop B ¢ MUBEE 6.5 2 ¢

WHEARY 0 AT
mgﬁu Fé%ﬁ)@g {_4 ,,%Eag‘:ﬁim
B o H g AR

Lbj

-‘-i
nﬁ S

AR EER)

3.14.535 Ek H e}

o

l*“

ZR-3
=
2
[
ST

<

A~

:I_
r:&

o

247




next run. The minimum repetition is
four (4) runs for each side.

Figure 9: Test facility layout

next run. Minimum repetition is four
(4) runs for each side.
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Figure 3-6: Test facility layout
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5 TEST PROCEDURE

5.1 Conditioning

5.1.1 General

A car (test vehicle) is used as delivered
to the laboratory. There is no restriction
on car selection.

6 TEST PROCEDURE
6.1 Conditioning

to the laboratory. There is no restriction
on car selection.

31471 5% % 2

A car (test vehicle) is used as delivered|...
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5.1.2 Vehicle Preparation 6.1.2 Vehicle Preparation 31471158 iR # 3147118 §pE#
Set up the cameras inside and outside of|{Setup the on-board test equipment and| %2 fm ] FRe2 oF IR R o Kb PRFEREERELYEND I
the vehicle. instrumentation in the vehicle. Also fit po TR AAMIR ERE R
any associated cables, cabling boxes TR o
and power sources.
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Figure A-1: Image log of BSV test
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Figure A-2: Blind spot zone

Figure 4-1: Video logger image of BSV
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Figure 4-2: Blind Spot Zone
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3.3 Requirements for BST

3.3.1 To encourage manufacturers to fit

these systems more broadly, ASEAN
NCAP rewards both detection and

non-detection types equally, with a

maximum of 8 points.

3.3.2 ASEAN NCAP

compliance based on the “Functional

aSSESSES

Definitions” as described in Section
3.2.

3.4 Scoring

3.4.1 Vehicles for which the BST
system meets all the requirements, as
defined in paragraph 3.2, will be
eligible for a maximum score of 8
points. Refer to the ASEAN NCAP
Fitment Rating System Version 2.0.

3.3 Requirements for BST

3.3.1 As to encourage manufacturers to
fit these systems more broadly,
ASEAN NCAP both
detection and non-detection types
equally with maximum 8 points.

rewards

3.3.2 ASEAN NCAP assesses the
compliance based on the “Functional

Definitions” as described in Section
3.2.

3.4 Scoring

3.4.1 Vehicles of which BST system
meet all the requirements, as defined
in paragraph 3.2, will be eligible for a
maximum score of 8 points. Refer to
ASEAN NCAP Fitment Rating
System Version 1.1.
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B PES G REA | i Bé 2% FrREL | Hape
%4 i 2.251-3.0004 75.0%-100.0% % 4 [ 1.501-2.0004 75.0%-100.0%
x4 2 43 1.501-2.250 4 50.0%-75.0% ¥ ¢ 24 1.001-1.5004 50.0%-75.0%
# 4 W 0.751-1.5004 25.0%-50.0% W% W 0.501-1.0004 25.0%-50.0%
¥ d ES 0.001-0.750 %4 00.0%-25.0% % ES 0.001-0.500%4 00.0%-25.0%
i 7% 0.0004 00.0% i d 72 0.0004 00.0%
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