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2.1.1 Capping

Capping limits are maintained for criteria
related to critical body regions. Exceeding a
capping limit generally indicates
unacceptable high risk at injury or, in the
case of the whiplash tests, an unacceptably
high seat design parameter. In all cases, this
leads to loss of all points related to the tests.
Capping limits can be equal to or higher
than the lower performance limit, depending
on the test.

2.1.1 Capping

For most tests that are part of the adult
occupant protection assessment, capping
limits are maintained for criteria related to
critical body regions. Exceeding a capping
limit generally indicates unacceptable high
risk at injury or, in the case of the whiplash
tests, an unacceptably high seat design
parameter. In all cases except for the Full
Width test, this leads to loss of all points
related to the tests. In the Full Width test
capping is applied only to the specific
dummy where a capping limit was
exceeded. Capping limits can be equal to or

higher than the lower performance limit,
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depending on the test.

3 OFFSET DEFORMABLE BARRIER
FRONTAL IMPACT ASSESSMENT

3.2.1.2 Chest

Shoulder belt load (Driver and Front
Passenger)

Where the shoulder belt load filtered at
CFC60 exceeds 6.0kN a two point penalty
is applied

3 OFFSET DEFORMABLE BARRIER
FRONTAL IMPACT ASSESSMENT

3.2.1.2 Chest

Shoulder belt load (Driver and Front

Passenger)

Where the shoulder belt load measured,

exceeds 6kN a two point penalty is applied.
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4 FRONTAL FULL WIDTH IMPACT
ASSESSMENT

4.2.2 Chest

Shoulder belt load (Driver and Rear

Passenger)
Where the shoulder belt load filtered at

CFC60 exceeds 6.0kN a two point penalty
is applied.
4.2.3 Knee, Femur & Pelvis

4 FRONTAL FULLWIDTH IMPACT
ASSESSMENT

4.2.2 Chest

Shoulder belt load (Driver and Rear

Passenger)

Where the shoulder belt load measured,

4.2.3 Knee, Femur & Pelvis

exceeds 6kN a two point penalty is applied.
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occurs. The modifier is applied when a drop
in any of the two iliac forces measured is
seen within 1 ms and when the submarining

is confirmed on the high speed film.

occurs. The modifier is applied when a 1kN
drop in any of the two iliac forces measured
is seen within 1 ms and when the
submarining is confirmed on the high speed
film.
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4.3 Scoring & Visualisation

The scores for the driver and rear passenger
dummy are averaged. For the Full Width
frontal impact, capping is applied on the
critical body regions: head, neck (driver
only) and chest.

To ensure similar levels of protection for all
occupants, the total dummy score
(excluding modifiers) of the front passenger
(based on manufacturer provided data) may
not be less than 90% of that of total score of
the driver. The front passenger data needs to
be provided to the Euro NCAP Secretariat
before the full width test is performed.
When this requirement is not met, the front
row will be assessed using the worst
performing body region of the driver and
front passenger.

The protection provided for adults for each

body region are presented visually, using

4.3 Scoring & Visualisation

The scores for the driver and rear passenger
dummy are averaged. For the Full Width
frontal impact, capping is applied on the
critical body regions: head, neck (driver
only) and chest.

To ensure similar levels of protection for all
occupants, the total dummy score
(excluding modifiers) of the front passenger
(based on manufacturer provided data) may
not be less than 90% of that of total score of
the driver. When this requirement is not
met, the front row will be assessed using the
worst performing body region of the driver

and front passenger

The protection provided for adults for each

body region are presented visually, using
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coloured segments within body outlines.
The colour used is based on the points
awarded for that body region (rounded to

three decimal places), as follows:

coloured segments within body outlines.
The colour used is based on the points
awarded for that body region (rounded to

three decimal places), as follows:

Green | Good 4.000 points ||| Green | Good 4.000 points

Yellow | Adequate | 2.670-3.999 points || Yellow | Adequate | 2.670-3.999 points
Orange | Marginal | 1.330-2.669 points ||| Orange | Marginal | 1.330-2.669 points
Brown | Weak 0.001-1.329 points ||| Brown | Weak 0.001-1.329 points
Red Poor 0.000 points || Red Poor 0.000 points

For frontal impact, the body regions are
grouped together, with the score for the
grouped body region being that of the worst
performing region or limb. The grouped
regions are: Head (4 points), Neck (4
points), Chest (4 points) and Knee, Femur &
Pelvis (i.e. left and right femur) (4 points).
Results are shown separately for driver and

rear passenger

For frontal impact, the body regions are
grouped together, with the score for the
grouped body region being that of the worst
performing region or limb. The grouped
regions are: Head (4 points), Neck (4
points), Chest (4 points) and Knee, Femur
& Pelvis (i.e. left and right femur) (4
points). Results are shown separately for
driver and rear passenger.

To ensure similar levels of protection for all

occupants, the dummy score of the front

passenger may not be less than 90% of that
of the driver. The front passenger data needs
to be provided to the Euro NCAP
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The contribution of the frontal impact test to
the Adult Occupant Protection Score is
calculated by summing the body scores for
the relevant body regions and calculating
the average of the driver and rear passenger
scores (total of 16 points each) and
dividing it by two. The total achievable
score for the Full Width test is 8 points

Secretariat before the full width test is

performed. When this requirement is not

worst performing body region of the driver
and front passenger.

The contribution of the frontal impact test to
the Adult Occupant Protection Score is
calculated by summing the body scores for
the relevant body regions and calculating
the average of the driver and rear passenger
scores (total of 16 points each) and dividing
it by two. The total achievable score for the
Full Width test is 8 points

met, the front row will be assessed using the
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5 SIDE BARRIER AND POLE IMPACT
ASSESSMENT

5 SIDE BARRIER AND POLE IMPACT
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ASSESSMENT (Side barrier and pole impact| (Side barrier and pole impact
assessment) assessment)

5.2.3 Side Head Protection Device (Pole |5.2.3 Side Head Protection Device (Pole |2.1.4.2.3 | Eg@RinzE %% (¥ 2.1.4.2.3 Pl EEIR IR ALY (Wi
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both the front and the rear on both sides of
the vehicle. Where a vehicle does not offer
sufficient protection, a penalty of -4 points,
-2 for front and -2 for rear seats, shall be
applied to the overall pole impact score.
Any vehicle that does not provide a head
protection device covering the front and
rear seat positions on both sides of the

vehicle will also attract this modifier.

both the front and the rear on both sides of
the vehicle. Where a vehicle does not offer
sufficient protection, a penalty of -4 shall
be applied to the overall pole impact score.
Any vehicle that does not provide a head
protection device covering the front and
rear seat positions on both sides of the
vehicle will also attract this modifier.

Where a vehicle is only equipped with
separate head protecting devices for front
and rear occupants, on both sides of the
vehicle, and is considered as having
limited space in the rear seatst, the penalty
will be -2 points for each seat row (max -4
points).

+ Vehicles will be considered as having
limited rear space when the normal CRSs
recommended by the manufacturer cannot
be installed with the front seats in the test
position. Where this is the case, the vehicle
manufacturer should provide evidence

showing that the CRS and/or child cannot

be installed without interference from the

vehicle.
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5.2.4 Incorrect Airbag Deployment

Any airbag(s) which does not deploy fully in
the designed manner will attract a -1 point
modifier applicable to each of the most
relevant body part(s) for the affected
occupant. For example, where a head
curtain airbag is deemed to have deployed
incorrectly, the penalty will be applied to
the side impact driver’s head (-1). Where
the incorrect deployment affects multiple
body parts, the modifier will be applied to
each individual body part. For example,
where a seat or door mounted side airbag
fails to deploy correctly that is intended to
provide protection to the head as well as the
thorax, abdomen and pelvis, the penalty
will be applied to all body regions, the head
(-1), chest (-1), abdomen (-1) and pelvis
(-1). The penalties are applicable to both the
side and pole impacts, which are scaled

down in the final vehicle rating.

5.2.4 Incorrect Airbag Deployment

Any airbag(s) which does not deploy fully in
the designed manner will attract a -1 point
modifier applicable to each of the most
relevant body part(s) for the affected
occupant. For example, where a head
curtain airbag is deemed to have deployed
incorrectly, the penalty will be applied to
the side impact driver’s head (-1). Where
the incorrect deployment affects multiple
body parts, the modifier will be applied to
each individual body part. For example,
where a seat or door mounted side airbag
fails to deploy correctly that is intended to
provide protection to the head as well as the
thorax, abdomen and pelvis, the penalty
will be applied to two body regions, the
head (-1) and the chest (-1). The two
penalties would also be applicable to both
the side and pole impacts, which are scaled

down in the final vehicle rating.
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6.2 Definitions

Emergency Lane Keeping (ELK) —
default

ON heading correction that is applied
automatically by the
response to the detection of the vehicle
that is about to drift beyond the edge
of the road or into oncoming or

vehicle in

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.

Lane Departure Warning (LDW) — a
warning that is provided automatically
by the vehicle in response to the
vehicle that is about to drift beyond a
delineated edge line of the current
travel lane.

6.2 Definitions

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.

Lane Departure Warning (LDW) — a
warning that is provided automatically
by the wvehicle in response to the
vehicle that is about to drift beyond a
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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.

Lane Edge — means the inner side of
the lane marking or the road edge

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 the
point of contact with the ground.

immediately above

Time To Line Crossing (TTLC) —
means the remaining time before the
VUT crosses the line, assuming that
the VUT would continue to travel with
the same lateral velocity towards the
lane.
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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.

6.3 Criteria and Scoring

6.3.1 To be eligible for scoring points in
Lane Support Systems, the vehicle
must be equipped with an ESC system
that complies with UNECE Regulation
13H.

For any system, the driver must be
able to override the intervention by the

system.

6.3.2 Human Machine Interface (HMI)

Distance To Line Crossing (DTLC) —
means the remaining lateral distance
(perpendicular to the line) between the
inner side of the lane marking and
most outer edge of the tire, before the
VUT crosses the line, assuming that
the VUT would continue to travel with
the same lateral velocity towards the
lane marking.

6.3 Criteria and Scoring

6.3.1 To be eligible for scoring points in
Lane Support Systems, the vehicle
must be equipped with an ESC system
that complies with UNECE Regulation
13H.

6.3.2 Human Machine Interface (HMI)

HMI points can be achieved for the
following:

HMI points can be achieved for the
following:

24417 & ip

% f14 e (Distance
To Lang Edge, DTLE) : % < 2% &
AR Rl R e B
GoaX%DpAREL F R B
FEG Bt g Bl R
P (BB RGET )

2442 ¥ B AL
24421 B igpfes I P 2

(AN

PR ER DL D RT 2R A

N ﬁiﬁ'ﬂ?ﬁ%i’fiﬁ?:* Fa ook 1l
,:l‘\ ,f“ft»J"

Ah TR ko j%f,ié—g},{ﬁj;; ]
» 3% kLo

24422 % 184 G
A G 2 8 A ST

24.4.1.6 4x5 fl4 4 (Distance To
Line Crossing, DTLC) : g% £ % 2
FEILAR I Rl i R RS A B
PRSP 8 b S REAR SR
SIS (&2 RMEE )

2.4.4.2 4L 1% g3 19 i
24421 Bigpfer LAE P 2 @A

# 5 3% 5 & B UN R13H & R140
.t AR L RS Ak

:‘fu’g\lﬁg’jﬁa_’é‘ HeRIAET AL T
PR F A

24422 A 4 G
A GG 2 e

10




2019 # = Euro NCAP %

2017 & 5= Euro NCAP %

i% 37 TNCAP i< ¥ %

7

¥ & TNCAP ix <

eLane Departure Warning 0.25
points

Any LDW system that issues an
audible and/or haptic warning before
aDTLC of

-0.2m is awarded.

Where an LKA system fulfils the
requirements of all the single line
marking tests, the LDW points are
awarded automatically.

eBlind Spot Monitoring 0.25
points
The vehicle is additionally equipped
with a Blind Spot Monitoring system

to warn the driver of other vehicles

eDefault ON 0.2 points

All LKA and/or LDW systems are
default ON at the start of every
journey.

eHaptic/Supplementary Warning
0.2 points

For LDW systems a more
sophisticated haptic warning like a
vibrating steering wheel is awarded.
For LKA a supplementary warning
which is issued simultaneously to the
intervention or when the LKA cannot
keep the car in lane is awarded. When
an LKA system ensures that the
vehicle will not leave the lane in any
of the Euro NCAP tests, points are
awarded by default.

eBlind Spot Monitoring 0.1 points

The vehicle is additionally equipped
with a Blind Spot Monitoring system
to warn the driver of other vehicles
present in the blind spot.
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present in the blind spot.

Where the vehicle is fitted with an
ELK system fulfilling the
requirements of the overtaking tests,
the BSM points are awarded
automatically.

6.3.3 Lane Keep Assist (LKA)

the
the

6.3.3.1 For LKA system tests,
assessment  criteria used s
Distance to Lane Edge (DTLE).

6.3.3.2 The limit value for DTLE for
LKA tests is set to -0.3m for testing
against lines, meaning that the LKA
system must not permit the VUT to
cross the inner edge of the lane

6.3.3 Lane Keeping Assist (LKA) /
Lane Departure Warning (LDW)

6.3.3.1 For both LKA and LDW system
tests, the assessment criteria used is
the Distance to Line Crossing, DTLC.

The limit value for DTLC for LDW is
set to -0.3m, meaning that the vehicle
is allowed to cross the inner edge of
the lane marking by a maximum of
0.3m before the warning occurs.

The limit value for DTLC for LKA is
set to -0.4m, meaning that the LKA
system must not permit the VUT to
cross the inner edge of the lane
marking by a distance greater than
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marking by a distance greater than
0.3m.

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
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 LKA scenario and road
marking combinations are detailed in
the table below:
CRSES RS

A

6.3.4 Emergency Lane Keeping (ELK)
6.3.4.1 From 2020 onwards, to be

0.4m.

The available points per test are
awarded based on a pass/fail basis.
The points available for the different
systems are detailed in the table

below:
LKA LW
Latoral speed | bl lmeambally | o0 pon b | Singhe sulid Nae (et
wmarhoed Rne (ot 30l righet side) nd right ise)
i - Chelt arul vight side) ’
0lm Paee P ad
‘ 0Jm Towy Faa
| dimy PouFad Pans Faul FaenFad
[oam Taas P2l
0.3 s PaavFail o Fail PanFad
Tual Lo | 1f

6.3.3.2 Points for the LKA function are
awarded when the VUT passes 3 out
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eligible for scoring points in ELK, the
ELK part of the LSS system needs to
be default ON at the start of every
journey and deactivation of the system
should not be possible with a single
push on a button.

6.3.4.2 For ELK Road Edge tests, the
assessment  criteria used is the
Distance to Lane Edge (DTLE).

The limit value for DTLE for ELK
Road Edge tests is set to -0.1m,
meaning that the vehicle is only
allowed to have a part of the front
wheel outside of the road edge.

6.3.4.3 For ELK tests with oncoming
and  overtaking  vehicles, the
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.

of 5 tests (on both left and right side),
while for the LDW function all tests
need to pass to get the points.

o LKA + LDW (combined)
Systems offering both LKA and
LDW functions, these functions are
tested and assessed separately.
o KA only
A systems that only offer the LKA
function will be tested and assessed in
both the LKA and LDW scenarios.

el DW only
For systems that only offer the LDW

function, the function will be tested
and assessed in the LDW scenarios
only.
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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:
CR SRS RO

6.3.5 Total LSS Score

The total score in points is the sum of
the HMI score, LKA score and ELK
score.

CR SRS RO

6.4 Visualisation

The LSS scores presented
separately using a colour for the
different LSS functions; HMI, LKA
and ELK. The colours used are based
on the function scores respectively,
rounded to three decimal places.
GFEt 2T 44)

are

6.3.4 Total LSS Score

The total score in points is the sum of
the HMI score, LKA score and LDW

Score.
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6.3.3.4 244234
LKA Scenario Road marking Points PR CAER &
Road Edge Road Edge only 0.25 g % 0.25
Road Edge with central 0.25 0.25
lane marking
Dashed Line Single lane marking 0.25 Ji AR 0.25
Fully marked lane 0.50 0.50
Solid line Single lane marking 0.25 7 A 0.25
Fully marked lane 0.50 0.50
TOTAL 2.00 kX 2.00
2019-# Euro NCAP#. % 1237 TNCAPiE < ¥ %
6.3.4.4 244244
ELK Scenario Road marking Points j‘jf‘ EEipad EREM S
RN
Road Edge Dashed centreline & no line next to 0.25 R % P mME g Rl ait 0.25
Road Edge £
Dashed centreline & dashed line 0.25 P mME pRE% L 0.25
next to Road Edge FARH
Dashed centreline & solid line next 0.25 P mME R L 0.25
to Road Edge FARH
Oncoming vehicle | Fully marked lanes 0.50 ¥ kB Z B R 0.50
Overtaking Fully marked lanes 0.25 B ipdz @ D R 0.25
vehicle
TOTAL 1.50 ki A 1.50
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2019 Euro NCAP.% i2 37 TNCAPi% = 3%
6.3.5 244.25
LSS function Points FE e s an L S
HMI Section 6.3.2 0.50 A A B 244.22% 0.50
LKA Section 6.3.3 2.00 By adEaes kAL 2.4.4.2.3% 2.00
ELK Section 6.3.4 1.50 REDFAaFee 244245 1.50
s
TOTAL 4.00 B L 4.00
2019-# Euro NCAP#. % 1237 TNCAPiE < ¥ %
6.4 2.4.4.3
Colour Verdict Applied to Total Score For sub Scores B HE FrRREL #a it
Green *Good’ 3.001 - 4.000 points 75.0% - 100.0% % d B 3.001-4.000%4 | 75.0%-100.0%
O, ‘Magmal 1.001 - 2,000 poiat 50 500% 3 4 L 2.001-3.000% | 50.0%75.0%
Brown ‘Weak’ 0.001 - 1.000 points 00.0% - 25.0% e v 1.001-2.000 4 25.0%-50.0%
Red ‘Poor 0.000 pomts 00.0% ”
j ES 0.001-1.000% 00.0%-25.0%
= d 3 0.000% 00.0%
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1 VEHICLE PREPARATION

1.2.6 In the child restraints to be used for
testing, place masses equivalent to Q6 and
Q10 child dummies on the second-row
driver’s side seat and passenger’s side seat
respectively (23kg and 36kg). If the child
restraints are not available at this time then
default masses of 7kg and 2kg should be

added to the dummy masses

1.4.8 In the child restraints to be used for
testing, place masses equivalent to Q6 and
Q10 child dummies on the second-row
driver’s side seat and passenger’s side seat
respectively (23kg and 36kg). If the child
restraints are not available at this time then
default masses of 7kg and 2kg should be

added to the dummy masses.

1.4.12 For fully electric vehicles, if a total
vehicle mass within 25kg of the reference
mass cannot be achieved, it is acceptable

for the total mass to be within 2% of the

1 VEHICLE PREPARATION

1.2.6 In the child restraints to be used for
testing, place masses equivalent to Q6 and
Q10 child dummies on the rear driver seat
and passenger seats respectively (23kg and
36kg).
available at this time then default masses
of 7kg and 2kg should be added to the

dummy masses.

If the child restraints are not

1.4.8 In the child restraints to be used for
testing, place masses equivalent to Q6 and
Q10 child dummies on the rear driver’s
seat and passenger seat respectively (23kg
and 36kg). If the child restraints are not
available at this time then default masses
of 7kg and 2kg should be added to the

dummy masses.

1.4.12 For fully electric vehicles, if a total
vehicle mass within 25kg of the reference
mass cannot be achieved, it is acceptable

for the total mass to be within 2% of the
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reference mass. A heavier test mass may
be used with the agreement of the OEM,
the test mass must not be below the
of the specified

minimum  value

tolerances.

reference mass.

ddddd (7% o (8%
?%ﬁ#é4&+

5.1 Determination of and Setting the Fore/aft,
Tilt and Lumbar Settings of Seat

5.1.11 If the seat base is adjustable for tilt it
may be set to any angle from the flattest up
to its mid position according to the

manufacturer’s preference.

5.1 Determination of and Setting the Fore/aft,

Tilt and Lumbar Settings of Seat

5.1.11 If the seat base is adjustable for tilt it
may be set to any angle from the flattest up
to its mid position according to the
manufacturer’s preference. The same seat
tilt setting must be used for frontal and side

impact.

M&ﬁﬁ%%i”
(Flattest) & # R =

3151 AtEanfs =¥ ~ PEALR &R
LR T

315111?}&’}#}%}&@‘5&};?%%@:,
;E"riﬁ*.&—b;
(Flattest) PR
Booom 2 it TR A
AR A

6.3 Dummy Installation

It is the intention that the dummy should not
be left to sit directly on the seat for more
than 2 hours prior to the test. It is acceptable
for the dummy to be left in the vehicle for a
longer period, provided that the dummy
position is checked no more than 1 hour
prior to test. It is not acceptable for the

dummy to be left in the vehicle overnight or

6.3 Dummy Installation

It is the intention that the dummy should not
be left to sit directly on the seat for more
than 6 hours prior to the test. It is not
acceptable for the dummy to be left in the
vehicle overnight or for a similarly lengthy

period.

for a similarly lengthy period

3163 + %%
WET o AW RERE AR AR
2 [ pF e Fipskw 1R dh
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1.4 Vehicle Preparation

1.4 Vehicle Preparation

3.2.1.4 9 fm A

3.2.1.4.11 %+ %

%13.2.1.4.11 #3054

3.2.1.4 2 fm fE

1.4.11 For fully electric vehicles, if atotal ~ |1.4.11 For fully electric vehicles, if a total THHE B RS T E B R
vehicle mass within 25kg of the reference | vehicle mass within 25kg of the reference TR ES ST E2 LB RN £E2E LT A E2 LR E
mass cannot be achieved, it is acceptable for| mass cannot be achieved, it is acceptable for| 25kg > RI# € €& %+ 8 €2 X1 B| 28kg P E 43 2 £2 4 8
the total mass to be within 2% of the the total mass to be within 2% of the 2% p o 58 f:‘p';'a‘ P v Br2%p o
reference mass. A heavier test mass may be | reference mass. it RE2ZERRGTREK EFER
used with the agreement of the OEM, the EEFEFM R R FFALL )
test mass must not be below the minimum B
value of the specified tolerances.

3 DUMMY PREPARATION AND 3 DUMMY PREPARATION AND 3232 BFEHR X A% 323X BEH 2 b %

CERTIFICATION CERTIFICATION

3.1 General 3.1 General 3.23.1: ) 3.2.3.1: B

Hybrid 111 05F test dummies should be used [Hybrid 111 05F test dummies should be used [Hybrid 1l 7 4 2. 7 = & % M85 A Hybrid Il 7 4~ 2 7 & & 235 A
for the front driver seat and the | for the front driver seat and the rear| BBE% X% - RERAZ TR Y| BRLTETS #k FRAEZERY
second-row passenger seat, on the | passenger seat, at the opposite to the | — Blen% - PR T A > T “,f A2 | - RS RRE R ® ",% *2 it
opposite side to the driver. They should | driver. They should conform to US.| 2"t PITAEFEZ A2t B BETRIGABEFEZ RS I
conform to U.S. Department of | Department of transportation, Code of | {* & % Ri& 653885 =%;% . (Code off & % W& ﬁis?lé”'i mh =% ;% . (Code of
transportation,  Code  of  Federal | Federal Regulations Part 572 Subpart O, | federal regulation, CFR)572 #% O 4| federal regulation, CFR)572 % O 4

Regulations Part 572 Subpart O, except
for modifications and additions stated
later. The parts of the dummy should be
the latest brand

following agreed

harmonised design:

except for modifications and additions
stated later. The parts of the dummy
should be following the latest agreed

brand harmonised design:

#r(Part 572 Q)2 4% o A % F *

& PR B AT

2 2L -
®e

s
2
wbl—

FR(Part 572 O)z. % - * B F 2 &
%R B AT B - K
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6.2 Dummy Installation 6.2 Dummy Installation 3.2.6.2 :#5% A B % K 3.2.6.2 %% A 1B % 5K
It is the intention that the dummy should not |t is the intention that the dummy should not ;&% 7 > A B 72 BREE L AARF FAZHF%» > A B2 BREEL ARFE A
be left to sit directly on the seat for more be left to sit directly on the seat for more B2 e itk n 1 R h| 6 ] 7 R AR AR
than 2 hours prior to the test. It is acceptable| than 6 hours prior to the test. It is not AR o (B AFABRREI AR FTEIPNAFENERDOFRF o
for the dummy to be left in the vehicle for a | acceptable for the dummy to be left in the PR o R R A B R R

longer period, provided that the dummy
position is checked no more than 1 hour
prior to test. It is not acceptable for the
dummy to be left in the vehicle overnight or

for a similarly lengthy period

vehicle overnight or for a similarly lengthy

period

BRRNEEIE R PER o
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1 VEHICLE PREPARATION

1.2.4 In the child restraints to be used for
testing, place masses equivalent to Q10 and
Q6 child dummies on the second-row
driver’s side seat and passenger’s side seat
respectively (23kg and 36kg). If the child
restraints are not available at this time then
default masses of 7kg and 2kg should be

added to the dummy masses.

1.4.5 In the child restraints to be used for
testing, place masses equivalent to Q6 and
Q10 child dummies on the second-row
driver’s side seat and passenger’s side seat
respectively (23kg and 36kg). If the child
restraints are not available at this time then
default masses of 7kg and 2kg should be

added to the dummy masses.

1.4.9 For fully electric vehicles, if a total
vehicle mass within 25kg of the reference
mass cannot be achieved, it is acceptable for

the total mass to be within 2% of the

1 VEHICLE PREPARATION

1.2.4 In the child restraints to be used for
testing, place masses equivalent to Q10 and
Q6 child dummies on the rear driver seat
and passenger seats respectively (23kg and
36kg). If the child restraints are not
available at this time then default masses of
7kg and 2kg should be added to the dummy

masses.

1.4.5 In the child restraints to be used for
testing, place masses equivalent to Q6 and
Q10 child dummies on the rear driver seat
and passenger seats respectively (23kg and
36kg). If the child restraints are not
available at this time then default masses of
7kg and 2kg should be added to the dummy

masses.

1.4.9 For fully electric vehicles, if a total

vehicle mass within 25kg of the reference

mass cannot be achieved, it is acceptable for

the total mass to be within 2% of the

33.1.8 fwA#
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Pl 2 R%* 23 FHEY A
BacE AP 2t QL0 2 Q6 2E A i
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B A w4t 2kg 2 Tkg 2 FREE

(Default masses) -

33145 W5 -PERPEFLE L L
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L% ApE Y Q10 2 Q6 23 1 1%
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reference mass. A heavier test mass may be
used with the agreement of the OEM, the
test mass must not be below the minimum

value of the specified tolerances.

reference mass.

R RE 2 F R R
EEAEHNTEFEFELL b

L
e °

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 A WorldSID 50th percentile male test
dummy shall be used in the front driver’s
position. It shall conform to the
specification detailed in 1ISO 15830, parts
1-5.

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 AWorldSID 50th percentile male test
dummy shall be used in the front driver’s
position. It shall conform to the
specficiation detailed in ISO 15830, parts
1-4, May 2013 and the revisions
documented in WG5 N1041, revision 4,
dated 3rd October 2014.

3.3.2 4 i #E % 2 % B (Certification)

3.3.2.1: R

3.3211WorldSID f ~ 237 0=# 7%
Miksh A % EAC K Rk 0 3% A
Wkt £ 1SO 15830 % 1 % 5313
F 2Rt

3.32 4 i & 2 % B (Certification)

3.3.2.1 & gl

3.321.1WorldSID f 427 Q=& 7
MRk A R R R 0 374
%R & 2013 £ 5 7 1SO 15830 &
13 43%a 5]z e 5 £ 2014
#10 " 39 WG5 N1041 % » = i3

2 5 1 2 i
P2 W RTIE = o

2.4 Dummy Clothing and Footwear

2.4.1WorldSID

2.4.1.1The dummy shall be clothed in a
sleeveless suit or a modified version of the

sleeved suit with sleeves removed.

2.4 Dummy Clothing and Footwear

2.4.1 WorldSID

2.4.1 The clothing shall conform to clothing
assembly drawing W50-80100.pdf (see
Annex C of ISO 15830) and the
subassemblies and component drawings

listed therein.

3324~ FZ itk

33241WorldSID g » 27 Q=& 7%
,r'_}_ A f,g}

332411 * i RT Fmi b &Nk
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2.6 WorldSID Dummy painting and marking
2.6.1 The dummy shall have masking tape

placed on the areas to be painted using the

2.6 WorldSID Dummy painting and marking
2.6.1 The dummy shall have masking tape
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sizes detailed below. The tape should be
completely covered with the following
coloured paints. The paint should be applied
close to the time of the test to ensure that

the paint will still be wet on impact.

sizes detailed below. The tape should be
completely covered with the following
coloured paints. The paint should be applied
close to the time of the test to ensure that

the paint will still be wet on impact.

Driver Driver
Head(Paint tape outline) Red Head(Paint tape outline) Red
Head CoG(circle @ 40mm) Yellow Head CoG(circle) Orange
Head top along mid sagittal Green Shoulder /Arm Blue
plane 2"Thorax Rib Green
Shoulder /Arm Blue 3"Thorax Rib Red
2"Thorax Rib Green 18tAbdoment Rib Blue
3"Thorax Rib Red 2"Abdoment Rib Green
1s*Abdoment Rib Blue Pelvis Orange
2"Abdoment Rib Green
Pelvis Orange
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5.2 Dummy Placement
5.2.1 It is the intention that the dummy

5.2 Dummy Placement
5.2.1 It is the intention that the dummy
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should not be left to sit directly on the seat
for more than 2 hours prior to the test. It is
acceptable for the dummy to be left in the
vehicle for a longer period, provided that
the dummy is checked no more then one
hour prior to test. It is not acceptable for the
dummy to be left in the vehicle overnight or

for a similarly lengthy period.

5.2.2 If the vehicle has only two side doors, it
may be necessary to fit the child restraint
systems and child dummies (Section 5.3)
before setting up the driver dummy in the
front seat

5.2.3 H-point

Note that the H-point of the WorldSID
dummy is situated 20mm forward of that of
the H-point determined by the H-point
manikin.

5.2.3.1 Using only the controls that move the

should not be left to sit directly on the seat
for more than 2 hours prior to the test. It is
acceptable for the dummy to be left in the
vehicle for a longer period, provided that

the dummy is not left in overnight or for a

similarly lengthy period.

5.2.2 If it is known that the dummy will be in
the vehicle for a time longer than 2 hours,
then the dummy should be sat on plywood
boards placed over the seat. This should
eliminate unrealistic compression of the
seat.

5.2.3 If the vehicle has only two side doors, it
may be necessary to fit the child restraint
systems and child dummies (Section 5.3)
before setting up the driver dummy in the
front seat.

5.2.4 H-point

Note that the H-point of the WorldSID
dummy is situated 20mm forward of that of
the H-point determined by the H-point
manikin.

5.2.4.1 Using only the controls that move the
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seat fore-aft, move the test seat to the
rearmost position to facilitate placement of
the dummy.

5.2.3.2 Position the dummy in the seat such
that the mid-sagittal plane is coincident with
the centreline markings and the upper torso
resting against the seat back.

5.2.3.3 Apply a fore-aft and lateral rocking
motion to settle the pelvis rearward in the
seat.

5.2.3.4 To ensure a repeatable and stable
pelvis position, ensure that the pelvis is in
contact with the seat cushion over the whole
length.

5.2.3.5 To ensure a repeatable placement of
the lower abdominal rib, make sure it is
inside the pelvis flesh and not on top of it.

5.2.3.6 Move the seat together with the
dummy to the test seat position defined in
4.4.9. If it is not possible to reach the seat
test position due to knee contact, shift the
targeted test seat position rearwards in the
stepwise increments to the closest position
where the knee clearance is at least 5mm.
Modify the target H-point accordingly.

seat fore-aft, move the test seat to the
rearmost position to facilitate placement of
the dummy.

5.2.4.2 Position the dummy in the seat such
that the mid-sagittal plane is coincident with
the centreline markings and the upper torso
resting against the seat back.

5.2.4.3 Apply a fore-aft and lateral rocking
motion to settle the pelvis rearward in the
seat.

5.2.4.4 To ensure a repeatable and stable
pelvis position, ensure that the pelvis is in
contact with the seat cushion over the whole
length.

5.2.4.5 To ensure a repeatable placement of
the lower abdominal rib, make sure it is
inside the pelvis flesh and not on top of it.

5.2.4.6 Move the seat together with the
dummy to the test seat position defined in
4.4.9. If it is not possible to reach the seat
test position due to knee contact, shift the
targeted test seat position rearwards in the
stepwise increments to the closest position
where the knee clearance is at least 5mm.

Modify the target H-point accordingly.
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5.2.3.7 Verify that the H-point is reasonably
close (£10mm) to the target H-point 5.1.21
or as defined in 5.2.3.6 if the target H-point

has been modified. If not, repeat step

5.2.3.3. If it is still not possible, record the
rearmost seat cushion reference point and
the dummy H-point and proceed to the next
step.

5.2.3.8 Extend the right leg without

displacing the thigh from the seat cushion.

Allow the sole of the foot to settle on the

accelerator pedal; the heel of the shoe

should be in contact with the floor pan.
Where a lack of ankle articulation prevents
the foot from sitting flat on the accelerator

pedal, keep the foot at a 90 degree angle to

the tibia and ensure that the heel is in

contact with the floor.

5.2.3.9 Extend the left leg without lifting the
thigh from the seat cushion and allow the
sole of the foot to settle on the footrest or
floor if no footrest is present. The heel of

the shoe should be in contact with the floor.

In case of tibia contact, slide the foot

rearward toward the seat until a 5mm

5.2.4.7 Verify that the H-point is reasonably
close (£10mm) to the target H-point 5.1.21
or as defined in 5.2.4.6 if the target H-point

has been modified. If not, repeat step

5.2.4.3. If it is still not possible, record the
rearmost seat cushion reference point and
the dummy H-point and proceed to the next

step.

5.2.4.8 Extend the right leg without

displacing the thigh from the seat cushion.

Allow the sole of the foot to settle on the

accelerator pedal; the heel of the shoe

should be in contact with the floor pan.
Where a lack of ankle articulation prevents
the foot from sitting flat on the accelerator

pedal, keep the foot at a 90 degree angle to

the tibia and ensure that the heel is in

contact with the floor.

5.2.4.9 Extend the left leg without lifting the
thigh from the seat cushion and allow the
sole of the foot to settle on the footrest or
floor if no footrest is present. The heel of

the shoe should be in contact with the floor.

In case of tibia contact, slide the foot

rearward toward the seat until a 5mm
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clearance is obtained. Where a lack of ankle
articulation prevents the foot from sitting
flat on the floor, keep the foot at a 90 degree
angle to the tibia and ensure that the heel is
in contact with the floor.

5.2.3.10 Position the H-point of the dummy
to match the WorldSID H-point coordinates
recorded following Section 5.1 to within
+10mm. Prioritise the X coordinate.

5.2.4 Head and torso

5.2.4.1 Adjust the dummy until the thorax tilt
sensor coincides with the angle specified by
the manufacturer.

5.2.4.2 If the rib angle is not specified by the
manufacturer and the seat back is 23° + 1°,
adjust the dummy until the thorax tilt sensor
reads —2° (2° downwards) + 1°.

5.2.4.3 If no rib angle is specified and the seat
back angle is not 23° + 1°, no further
adjustment of rib angle is required.

5.2.4.4 Adjust the dummy neck bracket to
level the head at the closest position to 0° +
1°.

5.2.5 Legs and feet

5.2.5.1 Proceed to the final foot and leg

clearance is obtained. Where a lack of ankle
articulation prevents the foot from sitting
flat on the floor, keep the foot at a 90 degree
angle to the tibia and ensure that the heel is
in contact with the floor.

5.2.4.10 Position the H-point of the dummy
to match the WorldSID H-point coordinates
recorded following Section 5.1 to within
+10mm. Prioritise the X coordinate.

5.2.5 Head and torso

5.2.5.1 Adjust the dummy until the thorax tilt
sensor coincides with the angle specified by
the manufacturer.

5.2.5.2 If the rib angle is not specified by the
manufacturer and the seat back is 23° £ 1°,
adjust the dummy until the thorax tilt sensor
reads —2° (2° downwards) £ 1°.

5.2.5.3 If no rib angle is specified and the seat
back angle is not 23° = 1°, no further
adjustment of rib angle is required.

5.2.5.4 Adjust the dummy neck bracket to
level the head at the closest position to 0° +
1°

5.2.6 Legs and feet

5.2.6.1 Proceed to the final foot and leg
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degree angle to the tibia and ensure that the
heel is as far forward as possible and in
contact with the floor.

5.2.5.2 No distance is specified for the knee
spacing. However, priority should be given
to ensure the following:

5.2.5.3 There is 5 mm clearance between the
knees/legs and the steering shroud and
centre console.

5.2.5.4 There is a stable foot and ankle
position.

5.2.5.5 The legs are as parallel as possible to
the sagittal plane.

5.2.6 Arms

5.2.6.1 Place both arms at the first detent
downward of the most upward detent that
corresponds to a differential angle of 32°
between rib angle sensor and the arm angle.

5.2.7 Seat belt

5.2.7.1 Where possible, initially position the

upper seat belt anchorage in the

degree angle to the tibia and ensure that the
heel is as far forward as possible and in
contact with the floor.

5.2.6.2 No distance is specified for the knee
spacing. However, priority should be given
to ensure the following:

5.2.6.3 There is 5 mm clearance between the
knees/legs and the steering shroud and
centre console.

5.2.6.4 There is a stable foot and ankle
position.

5.2.6.5 The legs are as parallel as possible to
the sagittal plane.

5.2.7 Arms

5.2.7.1 Place both arms at the first detent
downward of the most upward detent that
corresponds to a differential angle of 32°
between rib angle sensor and the arm angle.

5.2.8 Seat belt

5.2.8.1 Where possible, initially position the

upper seat belt anchorage in the
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manufacturers 50th percentile design
position. If no design position is provided,
set the adjustable upper seat belt anchorage
to the mid-position or nearest notch upward.

5.2.7.2 Carefully place the seat belt across the
dummy and lock as normal.

5.2.7.3 Remove the slack from the lap section
of the webbing until it is resting gently
around the pelvis of the dummy. Only
minimal force should be applied to the
webbing when removing the slack. The
route of the lap belt should be as natural as
possible.

5.2.7.4 Place one finger behind the diagonal
section of the webbing at the height of the
dummy sternum. Pull the webbing away
from the chest horizontally forward and
allow it to retract in the direction of the
D-loop using only the force provided by the
retractor mechanism. Repeat this step three
times, only.

5.2.7.5 After following the above steps, the
seatbelt should lie in a natural position
across the dummy sternum and shoulder

clavicle. Where this is not the case, for

manufacturers 50th percentile design
position. If no design position is provided,
set the adjustable upper seat belt anchorage
to the mid-position or nearest notch upward.

5.2.8.2 Carefully place the seat belt across the
dummy and lock as normal.

5.2.8.3 Remove the slack from the lap section
of the webbing until it is resting gently
around the pelvis of the dummy. Only
minimal force should be applied to the
webbing when removing the slack. The
route of the lap belt should be as natural as
possible.

5.2.8.4 Place one finger behind the diagonal
section of the webbing at the height of the
dummy sternum. Pull the webbing away
from the chest horizontally forward and
allow it to retract in the direction of the
D-loop using only the force provided by the
retractor mechanism. Repeat this step three
times, only.

5.2.8.5 After following the above steps, the
seatbelt should lie in a natural position
across the dummy sternum and shoulder
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3.35.2.7.2 #=x > -

Py o FABKER Y
Bl #-F 3 Bcht 2 b I B
AP s N P BRI e

s FlsER SR A
IR G I

3.35.2.7.3 % i EFREGE R5 0 B TS
F AT SEERE S A B 2 ] o Y
R RB AR R TR
Bl e 3 o EFRE > (Lap belt)
BRIEIEs ™

o
2]

W TONE R R o

335274 #- L Lp B A HE
AR I B B R e B
SR T L o R AP IR
S WRBERES g EF
T (D-loop) > w H iz o £ 47 - H F =

»

=X ©

6> 2 A

3.3.5.2.7.5 i} ﬁ*’},ﬂ?_ﬁf«?{; N
%L)@H%&T%B;]%;ﬁﬁ,zéé% ,)i
r ET‘ ;*l:_&r,[, y lJlJ

HARIT B Y 5N

R ARTE e

B AT

dox >

3.35.2.8.2 #=x >

PR o FAKZERTZE
PIR-7 A B >4 FIRF T ER
P R AN P BRI

o B HER R A
RN 1 ol

3.3.5.2.8.3 i fag_:‘rst‘\;%{%” ’EE'J"%‘?
Vil G L w2
FE R LR LR R
Boo| eh4 i o MEIRE 27 (Lap belt)

CY SN

3.3.52.84 #- & Eip Rt 4
MM iE 2 A BIE B R e B
WA KT AR FHAI S 1R
SOh ERBITERE S g E S
Tk (D-loop) > w #0z o £ 47 2 B =

»

=K o

3.3.5.2.85 i} —@‘H}%ﬁf—?fg N
F IR BE 2 R F 0 g
‘Bé O‘FF}_QT‘ il"&r’ oy, UIJ

Yo% > I EFIEE

":"E] FR {

AR

30



2019 & 5% Euro NCAP 3%

2017 & %% Euro NCAP .3

%@TMAPﬁé

example the belt is close to or in contact
with the neck or the belt is above the
shoulder rotation adjustment screw, and the
upper belt anchorage is adjustable the
anchorage should be lowered and steps
5.2.7.3 and 5.2.7.4 repeated.

5.2.7.6 The upper anchorage should be
lowered by a sufficient amount to ensure a
natural belt position following the repetition
of steps 5.2.7.3 and 5.2.7.4. This may
require multiple attempts.

5.2.7.7 Once the belt is positioned the
location of the belt should be marked across
the dummy chest to ensure that no further
adjustments are made. Mark also the belt at
the level of the D-loop to be sure that the
initial tension is maintained during test
preparation.

5.2.7.8 Measure the vertical distance between
the dummy nose and the diagonal webbing.

5.2.7.9 Measure the horizontal distance
between the diagonal webbing and the
door/window.

5.2.8 After positioning the dummy measure

and record the dummy position according to

example the belt is close to or in contact
with the neck or the belt is above the
shoulder rotation adjustment screw, and the
upper belt anchorage is adjustable the
anchorage should be lowered and steps
5.2.8.3 and 5.2.8.4 repeated.

5.2.8.6 The upper anchorage should be
lowered by a sufficient amount to ensure a
natural belt position following the repetition
of steps 5.2.8.3 and 5.2.8.4. This may
require multiple attempts.

5.2.8.7 Once the belt is positioned the
location of the belt should be marked across
the dummy chest to ensure that no further
adjustments are made. Mark also the belt at
the level of the D-loop to be sure that the
initial tension is maintained during test
preparation.

5.2.8.8 Measure the vertical distance between
the dummy nose and the diagonal webbing.

5.2.8.9 Measure the horizontal distance
between the diagonal webbing and the
door/window.

5.2.9 After positioning the dummy measure

and record the dummy position according to
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Section 6.4 and determine the impact

location as described in Section 1.4.

Section 6.4 and determine the impact

location as described in Section 1.4.

L& 3313tz R F-E o

£ 23313 i g R FE-E o
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3.1.2
" S R 0T Minimum ‘ Channel
amplitude count

‘ Head Lmnear acceleration, AX. Ay, Az 250¢g ‘ 3

\r Shoulder — Joim Forces. Fx. Fy. Fz SkN [ 3
Shoulder — Rib Displacement & rotation 1001un 2
Thorax - Upper rib Displacement & rotation 100mm \ 2
Thorax - Mid rib Displacement & rotation 100mm \ 2
Thorax - Lower rib Displacement & rotation 100mm 2
Thoracic temperature™® | Temperature, see 2.5.1.3 30°C l
Abdomen - Upper 1ib | Displacement & rotation 100mm \ 2
Abdomen - Lower nb | Displacement & rotation 100mm \ 2
Spme - T12 .-\c;:clcl;llk\ll. AX, Ay. Az 200g 3

\ Pelvis Acceleration. Ax, Ay, Az 200g \ 3

| Pelvis — Pubic Force SKN |1

| f:l‘:“;'l“l‘ll\_“"‘k Sk | porce, Fx. Fy. Fz SN |3

| Total Channels 35

3.1.2
Location Parameter }Imu.num Channel
amplitude count
Head Linear acceleration, Ax, Ay, Az 250g 3
Forces and moments

Upper neck Fx_Fy, Fz, Mx, My, Mz 5kN. 300Nm 6
Shoulder — Joint Forces, Fx, Fy, Fz 8kN 3
Shoulder — Rib : -

-
4 IR Trace Displacement & rotation 100mm 2
Thorax - Upper 11b . - .
>d IR Trace Displacement & rotation 100mm 2
Thorax - Mid rib - . q
5d IR Trace Displacement & rotation 100mm 2
Thorax - Lower rib . .
2d IR Trace Displacement & rotation 100mm 2
Thoracic temperature® | Temperature, see 2.5.1.3 30°C 1
Abdomen - Upper nb . - 5
5d IR Trace Displacement & rotation 100mm 2
Abdomen - Lower rib . .

-
2d IR Tracc Displacement & rotation 100mm 2
Spine - T12 Acceleration, Ax, Ay, Az 200g 3
Pelvis Acceleration, Ax, Ay, Az 200g 3
Pelvis — Pubic Force S5kN 1
Femoral neck —struck | - £ Fy. Fz SN 3
side only

Total Channels 35
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3.3.3.1.2 3.3.3.1.2
¥ 3% BLE REEE|| (2E $ik AR REEE
£p 2% &4 4 ik B (Linear acceleration) » EE3 &4 4k & (Linear acceleration) »
A Ay A 250g 3 A A, - A, 250q 3
FgE 3w A ed e S+ §E Pedae
Fx~Fy Foo My~ My« M, 5kN, 300Nm| 6 Fx o Fy~ Fy o M~ My M, 5kN, 300Nm| 6
JIR— B & 4 o F~Fy~ F 8kN 3 Ji IR — BE & 4 o F~Fy~F2 8kN 3
ELEEEE S L 100mm 2 AR — ot g L
- — — 100mm 2
BRIN— e A R g 100mm 2 2d IR Tracc
e S ad 100mm 2 B3R — b LRI
- = 100mm 2
R i T R A 1 100mm 2 2d IR Tracc
B 2RE R * B R 4332513 30°C 1 B3R — ¢ 9 g A5 % E ik
- 100mm 2
MR — b [ R R 100mm 2 2d IR Tracc
I —T g | R 100mm 2 B — T A 2
100mm 2
¥ 4a-T12 iR A A A 200g 3 2d IR Tracc
2 frid B Axc Ay~ A 200g 3 WIRE R* B R 4033.25.1.3 30°C 1
NS 3 PR IR — 94 g > #% % g
o Be¥ SkN 1 ’ 100mm 2
ks — W |4 P Fy R 2d IR Tracc
1 SkN 3 IR — T v 4% % ik
100mm 2
CETELE 3 35 2d IR Tracc
% ﬁl- T12 Svig B A Ay ~ A 2009 3
”E”_{’,_) 4‘1-@))2’AX‘Ay‘Az 2009 3
F 2— Boh 4 5kN 1
EFE-TRFR O Ry F 5kN 3
CEELE 35
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4.1 Overview of Settings

adjustable)

50 percenhle design
position

position, cr nearest noteh upwasds

Adjustment Required Setting Notes Methods
Seat foreaft As defined n 44
Seat base tilt Asdefined m 44
Seat height As defined m 4 4
Toro angle Manofacturer's  design | Otherwise 237 10 Vertical See Section 5.1
position
Seat Juanbar support Fully retracted See Section 4.2
Fromt bead restramt Mid locking posstion As whiplash test posaton Ifthere sany | See  Secnon 62
beight & tilt interference with the rear of the dummy | Whiplash  testiag
head move the HR to the most rearward | protocal
position
Froat seat belt anchorage (where | Imtially, mamufacturer’'s | If no desapn positioa then set to mad | See Sectwon 5.2.7

Steermg wheel Highest position and See Section 0
most outwad

Rear seat foreaft Manufacturer's desagn Where no details are provided i the See Section 4.6

(where adjustable) positson handbook. sef to mud

Rear seat vack angle Manuficturer's  dessgn | Otherwise 23° 10 Vertical See Section 4.6

(whsere adjustable) position

Rear seat facing Forwards

Rear head restramt bagm—\{ talr

As  recommsended m

Where no detauls are provided m the

See Section 42

vehicie handbook handbook, set 50 nud or next Jowess | Whiplash  resting
position for beight and mid Jocking | protocol
posttion for 1t Must not mterfere with
rtuld. CRS mstallation
Rear seat belt anchorage (Where | As  recommended 1f 80 recommendation then set 1o mid-
acqustabie) vehicle handbook for | position, of nearest notch upwards
CRS mstallanicn MUST be same 35 ODB
Arm-rests (Front seats) Lowered posstion May be Jeft up of dummy positioning
does not allow lowenng Where
adyustable place 2 horzontal postica
Armorests (Rear seats) Stowed posstion
Sude window glarmg All raised
Gear change lever 1 the neutral positicn
“Parkmg brake Engaged
Pedals Normal posttion of rest Adjustable pedais fully forward See Section 4.2
Doors Closed not locked
Roof / suggoof Raised / fully closed Where applicabtile
Sun sisors Stowed position
Rear view nurtor Normnal postion of use

(B EEL
FoifH)

-7 WLl G

HIfEEE(4.587)

A H B Section 0

4.1 Overview of Settings

Adjustment Required Setting Notes Methods
Seat fore/aft As defined in 4.4
Seat base tilt As defined in 4.4
Seat height As defined in 4.4
Torso angle Manufacturer's  design | Otherwise 23° to Vertical See Section 5.1
position
Seat lumbar support Fully retracted See Section 4.2
Front head restraint Mid locking position As whiplash test position. Ifthere isany | See  Section 6.2
height & tilt interference with the rear of the dummy | Whiplash  testing
head. move the HE to the most rearward | protocol.
position.
Front seat belt anchorage (where | Initially. mamufacturer’s | If no design position then set to mid | See Section 5.2.3
adjustable) 50th  percentile design | position or nearest notch upwards
position
Steering wheel Highest position and See Section 4.5
mast outward
Rear seat fore/aft Manufacturer's design Where no details are provided in the See Section 4.6
(where adjustable) position handbook. set to mid
Rear seat back angle Manufacturer's  design | Otherwise 237 to Vertical See Section 4.6
(where adjustable) posttion
Fear seat facing Forwards
Rear head restraint height & tilt | As recommmended  in | Where no details are provided in the | See  Section 6.2
vehicle handbook. handbook, set to mid or next lowest | Whiplash  testing
position for height and nud locking | protocol.
position for tilt. Must not interfere with
child/CRS installation
Rear seat belt anchorage (where | As  recommended in | If no recommendation then set to mid-
adjustable) vehicle handbook for | position, or nearest notch wupwards.
CES installation. MUST be same as ODB
Arm-rests (Front seats) Lowered position May be left vp if dummy positioning
does not allow lowering Where
adjustable place in horizontal position
Arm-rests (Rear seats) Stowed position
Side window glazing All raised
Gear change lever In the nevtral position
Parking brake Engaged
Pedals Normal position of rest Adjustable pedals fully forward See Section 4.2
Doors Closzed. not locked
Roof [ sunroof Raised / fully closed Where applicable
Sun visors Stowed position
Rear view nuirror Normal position of use
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1.5 Vehicle Preparation

1.5.9 For fully electric vehicles, if a total
vehicle mass within 25kg of the reference
mass cannot be achieved, it is acceptable for
the total mass to be within 2% of the
reference mass. A heavier test mass may be
used with the agreement of the OEM, the
test mass must not be below the minimum

value of the specified tolerances.

1.5 Vehicle Preparation

1.5.9 For fully electric vehicles, if a total
vehicle mass within 25kg of the reference
mass cannot be achieved, it is acceptable for
the total mass to be within 2% of the

reference mass.

3415 # fm

34159 $*r@& g

%13.4.159 #H¥w & T

34.15 & fmE#

B8 AR SR R R T
FREEY I EL AP R FRE AT AL L LR R
25kg > A EREE R4 A E2 L8| 2Bkgo MR ER L 2T E2 £ B
Bt 2%rip o 5B ?‘F%F?T‘é. cw | 2%

(S N Nk ) MR
ERA @R EFFAL ]

N
1B ©

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 A WorldSID 50th percentile male test
dummy shall be used in the front driver’s
position. It shall conform to the
specification detailed in 1ISO 15830, parts
1-5.

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 AWorldSID 50th percentile male test
dummy shall be used in the front driver’s
position. It shall conform to the
specficiation detailed in ISO 15830, parts
1-4, May 2013 and the revisions
documented in WG5 N1041, revision 3,
dated 11th February 2014.

3.4.2 ~ i # % 2 % B (Certification)

3.4.2.1: 7

3.4.2.1.1WorldSID 7 4» 2.7 Q= # ¥
Midsk 4 % FOTE R 0 %A
% s+ & 2013 # 5 * 1SO 15830 %
13 53MEF|2 AR o

3.4.2 ~ i & ¥ 2 % B (Certification)

3.4.2.1 & B

34211WorldSID f » 27 Q=& ¥
P A % BN R 0 %4
%R & 2013 # 5 7 I1SO 15830 #
13 43052 ¥ 7 3 £ 2014
#2711 p WG5N1041 % = = i3

P BTIER o

2.4 Dummy Clothing and Footwear
2.4.1 The dummy shall be clothed in a
sleeveless suit or a modified version of the

sleeved suit with sleeves removed.

2.4 Dummy Clothing and Footwear
2.4.1 The clothing shall conform to clothing
assembly drawing W50-80100.pdf (see

Annex C of ISO 15830) and the

3424 4 iy % E 2 EEN
34241 A RT Faih 2R

fr 2134241 7

s A R L A
J

3424 % %% E2 LN

¥R E > F AR R

W50-80100.pdf ( % 2 1SO 15830 *it

2 C) 2 Hp w2 Ry it

38



2019 & 5% Euro NCAP 3%

2017 & %% Euro NCAP .3

i% 37 TNCAP %~ ¥ %

¥ & TNCAP ix <

subassemblies and component drawings

listed therein.

7‘]’\ o

2.6 Dummy painting

2.6.1 The dummy shall have masking tape
placed on the areas to be painted using the
sizes detailed below. The tape should be
completely covered with the following
coloured paints. The paint should be applied
close to the time of the test to ensure that

the paint will still be wet on impact.

2.6 Dummy painting

2.6.1 The dummy shall have masking tape
placed on the areas to be painted using the
sizes detailed below. The tape should be
completely covered with the following
coloured paints. The paint should be applied
close to the time of the test to ensure that

the paint will still be wet on impact.

3426 4 %igd

34261 B3 A BIFEIE T 2 TR
TS5 ELJIJL#]_%]‘Q&,EJ;"&,_\Eé% o 9
¥Rl AT Pk RS e R
B BF ER W) %ﬁ‘iﬁ‘é’ ’I‘F'Tl i
MREITRHREREE P R
PR A T -

3426 B d

34.26.1 B3 A B ST
2 fEBARRE SR -
FRBR ST A PRS0 o
BEFMARF FER S R
RIS EFE ar RRE
LAy Rk A

2

pT R 2

B i 3'_;1

Driver Driver B o
Head(Paint tape outline) Red Head(Paint tape outline) Red RN (R WhERE 4 ) S ERIN (WA W% ) &
Head CoG(circle @ 40mm) Yellow Head CoG(circle) Yellow |[ZE3% €~ ([FIBlE £40mm) F v (FE) *
Head top along mid sagittal | Green Shoulder /Arm Blue [EEBi-t® X}R* 5 S B 3R/ + RE [
plane 2"Thorax Rib Green | /i 8%/ AF i FELE T %
Shoulder /Arm Blue 3Thorax Rib Red EELE I 4 RN i
2"Thorax Rib Green 1stAbdoment Rib Blue |[™3%% =% s RLE R ¥
3"Thorax Rib Red 2ndAbdoment Rib Green ||"EF%% - 44 ¥ ELE L K
18'Abdoment Rib Blue Pelvis Orange | "&+" L | & 2 #
2"9Abdoment Rib Green 2 #
Pelvis Orange

3.1 Dummy Instrumentation 3.1 Dummy Instrumentation 3431 A B RERIEE FAFEE L MK|3431 A BEREE FTHEE AR

-1 B
3.1.2 3.1.2 . ...
(FESEREFR) (FESEREFR) 34.3.1.2 34312 ..
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4.1 Overview of Settings 4.1 Overview of Settings 3441KTFR 3441 K TEREF
HSEHAREAENE) HSEREEN) EE R & ﬁ;) Grsy *F #8)
5.2 Head Protection Device marking 5.2 Head Protection Device marking 3.45.2 Fp3¥% ik % ¥ (Head Protection|3.4.5.2 &p 3% 3£ % % (Head Protection

5.2.3 Using the location of the H-point for the
rear seating position as measured for the
Rear Whiplash protocol, calculate and
record the corresponding head centre of
gravity positions in the most forward and
rearward seating positions:

5t female Head CoG in most forward seating
position:

Xcog,5th = H-point(X) + 126 —
travel (if applicable)

Zcog,sth = H-point(Z) + 594

95™ male Head CoG in most rearward seating

remaining seat

position:

Xcog,95th = H-point(X) + 147 + remaining seat
travel (if applicable)

Zcog,95th = H-point(Z) + 693

rear seating position as measured for the
Rear Whiplash protocol, calculate and
record the corresponding head centre of
gravity positions in the most forward and
rearward seating positions:

5t female Head CoG in most forward seating
position:

Xcog,sth = H-point(X) + 126 — seat travel (if
applicable)

Zcogsth = H-point(Z) + 594

95™ male Head CoG in most rearward seating
position:

Xcog,95th = H-point(X) + 147

Zcoc,95th = H-point(Z) + 693

Device > HPD)#,T‘;G

5.2.3 Using the location of the H-point for the|...

34523 i * {5 & L™ 4§ (Rear
Whiplash) #ip] 18 2_ #5 & H BLi= % >
RE X e krts R S B R A B
g el Fitd e
B

FOFAAMENED S BEEE 2
FRIRE

Xcogsth = H B (X) + 126 — At F]
AR (RFERR)

Hgk (Z) +594

MPATES D R R

ZcoG,5th =

% 95 F Ay
Z BRI E

Xcogosth = H 2 (X) + 147 + A #1
A EFR (BT ERR)

Zcocosth =H 2- (Z) +693

Device » HPD)#% 32

34523 @& * {5 A& ¥ * 4 F (Rear
Whiplash) #ip] 8 2_ #4 & H BLi> % >

;lﬂ?,‘ Shkfs kB > E A S D
B A AL FAE
B

¥ O P ARAPANEH S A 2
EEIRE

Xcogsth = HE (X) + 126 - A& #H
B (&5 %k

Zcogsth =H B (Z) +594

$ 05 T AT M R

Z_ERIRE
Xcoc,osth = H B8 (X) + 147
Zcocosth =H 8 (Z) +693

5.3 Dummy Placement
5.3.1 It is the intention that the dummy
should not be left to sit directly on the seat

for more than 2 hours prior to the test. It is

5.3 Dummy Placement
5.3.1 It is the intention that the dummy

should not be left to sit directly on the seat

for more than 2 hours prior to the test. It is

3453 * B3y
34531 #s%T o A A RERL A
Bt ALE 2 ] B o Fidsk 1

A W M SR ) IR S A - st

3453 * iyl
34531 % » A 153 RE FH &
Rt FACIE 2 ] pF o WA iR

2

BN AGPER O 3 Bl B
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acceptable for the dummy to be left in the
vehicle for a longer period, provided that
the dummy position is checked no more
then one hour prior to test. It is not
acceptable for the dummy to be left in the
vehicle overnight or for a similarly lengthy
period.

5.3.2 H-point

Note that the H-point of the WorldSID
dummy is situated 20mm forward of that
of the H-point determined by the H-point
manikin.

5.3.2.1 Using only the controls that move the
seat fore-aft, move the test seat to the
rearmost position to facilitate placement of
the dummy.

5.3.2.2 Position the dummy in the seat such
that the mid-sagittal plane is coincident with
the centreline markings and the upper torso
resting against the seat back.

5.3.2.3 Apply a fore-aft and lateral rocking

acceptable for the dummy to be left in the
vehicle for a longer period, provided that
the dummy is not left in overnight or for a

similarly lengthy period.

5.3.2 If it is known that the dummy will be in
the vehicle for a time longer than 2 hours,
then the dummy should be sat on plywood
boards placed over the seat. This should
eliminate unrealistic compression of the seat

5.3.3 H-point

Note that the H-point of the WorldSID
dummy is situated 20mm forward of that
of the H-point determined by the H-point
manikin.

5.3.3.1 Using only the controls that move the
seat fore-aft, move the test seat to the
rearmost position to facilitate placement of
the dummy.

5.3.3.2 Position the dummy in the seat such
that the mid-sagittal plane is coincident with
the centreline markings and the upper torso

resting against the seat back.

5.3.3.3 Apply a fore-aft and lateral rocking

iy P"ﬁ&f\%ﬁ&"z@ e A
o T B NN E BaOER o
3.4532H &

WorldSID 4 & a7 H ghi=3t H gk A 48
B #rA g 2. H gk 3 20mm fe

2

Iy
=

345321 Wi * Fr4ldHFw (4
ZEEt VISR S N L A
g o BB A

345322 #A By A R H
P %+ 5 (Mid-sagittal plane)$t
A MfEie o TR IRIRIR L A
o

3.45.3.2.3 r w5 & o 4k B 0T

SR R PR o

34532 F ¢ A i #acy & N 4ZiE
2 PRI R RE RS
(Plywood board) > ;& A % L A b g o

LA R R R R

ﬁﬁlﬁ(Compressmn) °

3.4533H g

WorldSID * & & H gLt H 8L 4 #8
HoA A2 2. H B8R 2 20mm e

3.4.53.3.1 i :}'*’ﬂ‘nlﬁ f# s
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19
It
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345332 #ABEEEHE R H
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o
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motion to settle the pelvis rearward in the
seat.

5.3.2.4 To ensure a repeatable and stable
pelvis position, ensure that the pelvis is in
contact with the seat cushion over the whole
length.

5.3.2.5 To ensure a repeatable placement of
the lower abdominal rib, make sure it is
inside the pelvis flesh and not on top of it.

5.3.2.6 Move the seat together with the
dummy to the test seat position defined in
4.4.9. If itis not possible to reach the seat
test position due to knee contact, shift the
targeted test seat position rearwards in the
stepwise increments to the closest position
where the knee clearance is at least 5mm.
Modify the target H-point accordingly.

5.3.2.7 Verify that the H-point is reasonably
close (£10mm) to the target H-point 5.1.21
or as defined in 5.3.2.6 if the target H-point
has been modified. If not, repeat step
5.3.2.3. If it is still not possible, record the
rearmost seat cushion reference point and
the dummy H-point and proceed to the next
step.

motion to settle the pelvis rearward in the
seat.
5.3.3.4 To ensure a repeatable and stable

pelvis position, ensure that the pelvis is in

contact with the seat cushion over the whole

length.

5.3.3.5 To ensure a repeatable placement of
the lower abdominal rib, make sure it is
inside the pelvis flesh and not on top of it.

5.3.3.6 Move the seat together with the
dummy to the test seat position defined in
4.4.9. If it is not possible to reach the seat
test position due to knee contact, shift the
targeted test seat position rearwards in the
stepwise increments to the closest position
where the knee clearance is at least 5mm.
Modify the target H-point accordingly.

5.3.3.7 Verify that the H-point is reasonably
close (£10mm) to the target H-point 5.1.21
or as defined in 5.3.3.6 if the target H-point
has been modified. If not, repeat step
5.3.3.3. If it is still not possible, record the
rearmost seat cushion reference point and
the dummy H-point and proceed to the next
step.
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5.3.2.8 Extend the right leg without
displacing the thigh from the seat cushion.
Allow the sole of the foot to settle on the
accelerator pedal; the heel of the shoe
should be in contact with the floor pan.
Where a lack of ankle articulation prevents
the foot from sitting flat on the accelerator
pedal, keep the foot at a 90 degree angle to
the tibia and ensure that the heel is in
contact with the floor

5.3.2.9 Extend the left leg without lifting the
thigh from the seat cushion and allow the
sole of the foot to settle on the footrest or
floor if no footrest is present. The heel of
the shoe should be in contact with the floor.
In case of tibia contact, slide the foot
rearward toward the seat until a 5mm
clearance is obtained. Where a lack of ankle
articulation prevents the foot from sitting
flat on the floor, keep the foot at a 90 degree
angle to the tibia and ensure that the heel is
in contact with the floor.

5.3.2.10 Position the H-point of the dummy
to match the WorldSID H-point coordinates
recorded following Section 5.1 to within

5.3.3.8 Extend the right leg without
displacing the thigh from the seat cushion.
Allow the sole of the foot to settle on the
accelerator pedal; the heel of the shoe
should be in contact with the floor pan.
Where a lack of ankle articulation prevents
the foot from sitting flat on the accelerator
pedal, keep the foot at a 90 degree angle to
the tibia and ensure that the heel is in
contact with the floor

5.3.3.9 Extend the left leg without lifting the
thigh from the seat cushion and allow the
sole of the foot to settle on the footrest or
floor if no footrest is present. The heel of
the shoe should be in contact with the floor.
In case of tibia contact, slide the foot
rearward toward the seat until a 5mm
clearance is obtained. Where a lack of ankle
articulation prevents the foot from sitting
flat on the floor, keep the foot at a 90 degree
angle to the tibia and ensure that the heel is
in contact with the floor.

5.3.3.10 Position the H-point of the dummy
to match the WorldSID H-point coordinates

recorded following Section 5.1 to within
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+10mm. Prioritise the X coordinate.

5.3.3 Head and torso

5.3.3.1 Adjust the dummy until the thorax tilt
sensor coincides with the angle specified by
the manufacturer.

5.3.3.2 If the rib angle is not specified by the
manufacturer and the torso angle is 23° £
1°, adjust the dummy until the thorax tilt
sensor reads —2° (2° downwards) + 1°.

5.3.3.3 If no rib angle is specified and the seat
back angle is not 23° = 1°, no further
adjustment of rib angle is required.

5.3.3.4 Adjust the dummy neck bracket to
level the head at the closest position to 0° =
1°.

5.3.4 Legs and feet

5.3.4.1 Proceed to the final foot and leg
positioning by repeating Section 5.1.7 and
5.1.8. Where a lack of ankle articulation
prevents the foot from sitting flat on the
accelerator pedal/floor, keep the foot at a 90
degree angle to the tibia and ensure that the
heel is as far forward as possible and in
contact with the floor.

5.3.4.2 No distance is specified for the knee

+10mm. Prioritise the X coordinate.
5.3.4 Head and torso
5.3.4.1 Adjust the dummy until the thorax tilt

sensor coincides with the angle specified by

the manufacturer.

5.3.4.2 If the rib angle is not specified by the
manufacturer and the torso angle is 23° £
1°, adjust the dummy until the thorax tilt
sensor reads —2° (2° downwards) + 1°,

5.3.4.3 If no rib angle is specified and the seat

back angle is not 23° = 1°, no further
adjustment of rib angle is required.

5.3.4.4 Adjust the dummy neck bracket to
level the head at the closest position to 0° +
1°.

5.3.5 Legs and feet

5.3.5.1 Proceed to the final foot and leg
positioning by repeating Section 5.1.7 and
5.1.8. Where a lack of ankle articulation

prevents the foot from sitting flat on the

accelerator pedal/floor, keep the foot at a 90

degree angle to the tibia and ensure that the
heel is as far forward as possible and in
contact with the floor.

5.3.5.2 No distance is specified for the knee
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spacing. However, priority should be given
to ensure the following:

5.3.4.3 There is 5 mm clearance between the
knees/legs and the steering shroud and
centre console.

5.3.4.4 There is a stable foot and ankle
position.

5.3.4.5 The legs are as parallel as possible to
the sagittal plane.

5.3.5 Arms

5.3.5.1 Place both arms at the first detent
downward of the most upward detent that
corresponds to a differential angle of 32°
between rib angle sensor and the arm angle.

5.3.6 Seat belt

5.3.6.1 Where possible, initially position the
upper seat belt anchorage in the
manufacturers 50th percentile design
position. If no design position is provided,
set the adjustable upper seat belt anchorage
to the mid-position or nearest notch upward.

5.3.6.2 Carefully place the seat belt across the
dummy and lock as normal.

5.3.6.3 Remove the slack from the lap section

of the webbing until it is resting gently

spacing. However, priority should be given
to ensure the following:

5.3.5.3 There is 5 mm clearance between the
knees/legs and the steering shroud and
centre console.

5.3.5.4 There is a stable foot and ankle
position.
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the sagittal plane.
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5.3.7 Seat belt

5.3.7.1 Where possible, initially position the
upper seat belt anchorage in the
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position. If no design position is provided,
set the adjustable upper seat belt anchorage
to the mid-position or nearest notch upward.

5.3.7.2 Carefully place the seat belt across the
dummy and lock as normal.

5.3.7.3 Remove the slack from the lap section

of the webbing until it is resting gently
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around the pelvis of the dummy. Only
minimal force should be applied to the
webbing when removing the slack. The
route of the lap belt should be as natural as
possible.

5.3.6.4 Place one finger behind the diagonal
section of the webbing at the height of the
dummy sternum. Pull the webbing away
from the chest horizontally forward and
allow it to retract in the direction of the
D-loop using only the force provided by the
retractor mechanism. Repeat this step three
times, only.

5.3.6.5 After following the above steps, the
seatbelt should lie in a natural position
across the dummy sternum and shoulder
clavicle. Where this is not the case, for
example the belt is close to or in contact
with the neck or the belt is above the
shoulder rotation adjustment screw, and the
upper belt anchorage is adjustable the
anchorage should be lowered and steps
5.3.6.3 and 5.3.6.4 repeated.

5.3.6.6 The upper anchorage should be

lowered by a sufficient amount to ensure a

around the pelvis of the dummy. Only
minimal force should be applied to the
webbing when removing the slack. The
route of the lap belt should be as natural as
possible.

5.3.7.4 Place one finger behind the diagonal
section of the webbing at the height of the
dummy sternum. Pull the webbing away
from the chest horizontally forward and
allow it to retract in the direction of the
D-loop using only the force provided by the
retractor mechanism. Repeat this step three
times, only.
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seatbelt should lie in a natural position
across the dummy sternum and shoulder
clavicle. Where this is not the case, for
example the belt is close to or in contact
with the neck or the belt is above the
shoulder rotation adjustment screw, and the
upper belt anchorage is adjustable the
anchorage should be lowered and steps
5.3.7.3 and 5.3.7.4 repeated.
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natural belt position following the repetition
of steps 5.3.6.3 and 5.3.6.4. This may
require multiple attempts.

5.3.6.7 Once the belt is positioned the
location of the belt should be marked across
the dummy chest to ensure that no further
adjustments are made. Mark also the belt at
the level of the D-loop to be sure that the
initial tension is maintained during test
preparation.

5.3.6.8 Measure the vertical distance between
the dummy nose and the diagonal webbing.

5.3.6.9 Measure the horizontal distance
between the diagonal webbing and the
door/window.

5.3.7 After positioning the dummy measure
and record the dummy position according to
Section 6.4 and determine the impact

location as described in Section 1.4.

natural belt position following the repetition
of steps 5.3.7.3 and 5.3.7.4. This may
require multiple attempts.

5.3.7.7 Once the belt is positioned the
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initial tension is maintained during test
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the dummy nose and the diagonal webbing.

5.3.7.9 Measure the horizontal distance
between the diagonal webbing and the
door/window.

5.3.8 After positioning the dummy measure
and record the dummy position according to
Section 6.4 and determine the impact
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3.1.2 3.1.2
Minimum | Channel | ) ) Minimum Channel
Location Parameter amplitde prve) ‘ Location Parameter amplitude count
Head Linear acceleration. AX. Ay, Az 250g 3 '\ Head Linear acceleration, Ax, Ay, Az 2508 3
EOn . . ) Forces and moments :
Upper neck Rlcx:e: a;;d x\n&mf;x\t‘sM? SKN. 300Nm 6 ‘ Upper neck Fx Fv Fz Mx My Mz SkN, 300Nm 6
o o F‘ . F“ F : F = s = W Shoulder — Jomt Forces, Fx, Fy, Fz 8KN 3
oukder — Jomt orces. Fx. Fy. Fz k 3
| Shoulder — Rib
v : Displacement & rotation 100mum 2
Shoulder — Rib Displacement & rotation 1001 2 ‘ i‘; ® Tﬂif 5 v o
} . ) orax - Upper nl =
Thorax - Upper rib Displacement & rotation 1001m 2 \ 2d IR Trace Displacement & rotation 100mn 5
Thorax - Mid 1ib Displacement & rotation 100num 2 ‘ Igon?frm:?d o Displacement & rotation 100mm 2
Thorax - Lower 1ib Displacement & rotation 100mm 2 J Thorax - Lowernib | 1y, lacement & rotation 100mm >
: ‘ : v 2d IR Trace -
Thoracic temperature® | Temperature, see 2.5.1.3 ‘ 30°C 1 \ Thoracic temperature* | Temperature, see 2.5.1.3 30°C 1
Abdomen - Upper 1ib | Displacement & roration 1000 2 ‘ A:domen - Upper nb Displacement & rotation 100mm »
2d IR Trace 1
Abdomen - Lower rib | Displacement & rofation 100mum 2 ~Low
= o ‘ ',\:dngn.;:ccm" oh Displacement & rotation 100mim 2
Spine-T12 Acceleration, AX, Ay, Az 200g 3 | =
W Spwe - T12 Acceleration, AX, Ay, Az 200g 3
ns ~ealorarn ¢ , A0Ne 3
Pelvis Acceleration. AX, Ay, Az 200g : ‘ Pelvis e P gy o 2008 3
Pelvis — Pubic Force SEN 1 ‘ Pelvis - Pubic Foits SEN 1
Femoral neck — struck = 5 Femoral neck — struck
'C X /. sk 3 .
side only Force, Fx. Fy. Fz SKN . ‘ xide onty Force, Fx Fy, Fz SkN 3
Total Channels 35 J Total Channels 3s
1237 TNCAP if~> ¥ % ¥ TNCAP 5 <
3.4.3.1.2 3.4.3.1.2
[l -1 =S B MR Mg IR A d [l 3 P S B MR Ty PSR G
£ £
Ep 3% &4k R (Linear acceleration) » 2509 3 ER TR 414 4 i# & (Linear acceleration) - 2509 3
Ax‘Ay‘Az Ax‘Ay‘Az
+FEER 4 B4R 5kN, 6 +FEN R 5 5kN, 6
Fx ~ Fy~Fz> My~ My ~ M; 300Nm Fx ~ Fy~ Fz> Mx ~ My ~ M; 300NmM
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Bm—p & |4 5 FxsFy~Fy 8kN 3
Ran—v g |4 2 u 100mm 2
BN — b | 2 i 100mm 2
R — ¢ B R 100mm 2
IR — T | R gk 100mm 2
W R* [ER 0 42513 30°C 1
MR — b (A% R e 100mm 2
PR — T e | B 100mm 2
FH-T12  [d B o Ac Ay A, 200g 3
¥ 2 teig B0 A Ay~ A 200g 3
Foa- Bod |4 5kN 1
W 5 — W[4 > Fxs By~ F 5kN 3
¥
Wi 4 d 35

BiR—M & |4 FFy~F BkN
BRR— | 2 i 100mm
2dIR Tracc
BN — b e 2 100mm |2
2d IR Tracc
R — ¢ e 2 i 100mm 2
2d IR Tracc
BN — T e R 100mm |2
2d IR Tracc
IR R* [EAR > 402513 30°C
PR — b A A 2 100mm
2d IR Tracc
PR — T v 4 2 i 100mm 2
2d IR Tracc
FH-T12 e B A Ay A 200g 3
2 R A Ay A 200g 3
F2— Bk |4 5kN 1
k- W4 R Ry okN 3
# il
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4.1
Adjustment Required Setting Notes Methods
Seat Fore' AR Asdefined m 4 4
Seat Base Tilt Asdefined m4 4
Seat Hetght Asdefined m 4.4
Torso Angle Manufacturer's  design | Otherwise 23° 1o Vertical See Section 5.1
posation
Seat Lumbar Support Fully retracted See Sectyon 0
Front Head Restramt Mid Jocking position As whiplash test position Ifthere ssany | See  Sechon 62
Hesght & Tit mierference with the reas of the dumusy | Whiplash  testing
head move the HR to the most rearward | protocol
position
Steering wheel Highest posiion  and See Section 4.5
most outward
Rear Seat Fare/Af Fully rearward See Secuon 4.6
Rear Seat Back Angle Manufacturer's  design | Othermaise 25° to Vertical See Sectson 4.6
position
Rear Seat Facng Forward
Rear Head Restramt Height & | As  recommended i | Where no details are provided m the | See  Section 62
Tilt vehicle handbook. bandbook. set to mid or next lowest | Whiplash  testing
position for beght and mid locking | protocol.
position for tilt.
Arm-rests (Front seats) Lowered postticn May be left up of dummy positioning
does not allow lowering. Where
admstable place in horizontal position.
Arm-rests (Rear seats) Stowed position
Side Window Glazmng All raised
Gear change lever In the neutral posstion
Parking Brake Engaged
Pedals Normal position of rest | Adjustable pedals fully forward See Sectson 0
Doors Closed. not locked
Roof / sunroaf Rased / fully closed Where apphicable
Sun Visors Stowed position
Rear view muror Normal position of use
Seat belt anchorage (where | Initiaily, manufacturer’s | If no design posttion then set to msd | See Sectson 5.3.6

adjustable)

50th percentile design
posinon

position. or nearest notch upwards

(EETE R BB
0B 21E)

SRS B T

£ 6517(4. 2685 » S50 1 g Section

4.1
Adjustment Required Setting Notes Methods
Seat Fore/Aft As defined n 4.4
Seat Base Tilt As defined m 4 4
Seat Height As defined m4 4
Torso Angle Manufacturer's  design | Otherwise 23° to Vertical See Sectton 5.1
position
Seat Lumbar Support Fully retracted See Section 4.2
Fromt Head Restramt Mid lockmyg posation As wiuplash test position If there 15 | See  secom 6.3 |
Height & Tilt any mierference with the reasr of the | Wheplash  testmg
dummy head, nsove the HR 10 the most | protocol
rearwasd posttion
Steening wheel Highest pouben and See Secnond 5
most outward
Rear Seat Fore/Af? Fully rearward See Section 4 6
Rear Seat Back Angle Manufacturer's  desegn | Otherwise 257 to Vernical See Section 4.6
position
Rear Seat Facing Forward
Rear Head Restraint Hesght & | As  recommended i | Where no defails are provided m the | See  Sechom 6.2
Tt vehicle handbook handbook, set to mid or mext Jowest | Whiplash  testmg
position for height and mid locking | protocel
position for tilt.
Arm-rests (Froat seats) Lowered posttion Ma)'btltﬂnpllmmmypomwmng
not allow lowering. Where
adgmubkpluemhmzounlpom
Arm-rests (Rear seats) Stowed position
Ssde Wmndow Glazang All rused
Gear change lever In the peutral postion
Parkung Brake Eagaged
Pedals Normal position of rest Adjustable pedals fully forward See Section 4.2
Doars Closed. not Jocked
Roof / sumroof Rawsed / fully closed Where applicable
San Visors Stowed position
Rear view nurror Normal position of use
Seat beit anchorage (where | Inmally. mammfacturer's | If no design positon then set to mud | See Section 5.3.7

adyustable)

50th percentile design
position

position. or nearest nosch vpwards

50




& TNCAP ix <

1237 TNCAP i£ < ¥ %
3.4.4.1
59 P s ks
Rt (5 [ 3.4.4.4 Tk
[had}
R R e 3.4.4.4 % &
(seat base)
WAL R
Rt B A [dr3.4.4.4 T35
SRIF AR B iRE 2K (FRIG LI RBHEA 23R 03451
Balidg ]
SR S 4 3.4.4.2

ki

Py
1 57 1

Y R ]

e 8L ™ (Whiplash)i#s =% o
TRCE R R A

ol wh A

B e

BRI S B HEE A T B 15 eh123.5.5.2

#E £

Sl B ke (d 4 3.4.4.5
(4 ®) =%

PN TN 4 3.4.4.6

[hadl: |

fs i F E’iﬁ‘ﬁ#“‘ﬁé'& FR G2 wic A 25 8 Hr3.4.46

LR Rl

Sm e i

3.4.4.1
0 *TE R G e
R ts e 3.4.4.4 T &
[l
Bt A & He 3.4.4.4 T_%
(seat base)
VAL R
BB R 3444 2K
BRI AR PR EF 2K BRI LE A 23 A 403451
R
R LS 4 3.4.4.2
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Py
1 77 1

PR R
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G R RN
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Gl R bl 4r 3.4.4.5
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fhadly- 3

BRRY PdEfeRk FRGLE-EMAD A 43446

R Bt 1

R e (g

51




bod 0 £ pogE

ek

P E AR AP B3 B el
BADMEFILIYR

RECAL

el KRR DD

SR -

§ |

— B

FABATE s F L | E

BHEEHRT

]""BE‘_ o’%" J\_l']\—v

'7‘*"? b

AT

=5

2y de

EX i

3% # (Engaged)

ABREZ W
i % (Position of
rest)

FRESHEX

i eliady ]

R D

BEEF e 2 1 4

AR RS N

'R

o ]

f

y 22l » B
ZRF e

de® 3 E PSR E A AR BT R R

R FADED Y F A T RRBERRAT
e o 5 RHA RN FLR552
PR R e

g SRS RS $
B 2 E P iR
R R T TR K e

oA g

P e

g

1% # (Engaged)

ABREZ ¥ FTAESHFERTR 2w 403442

+ % (Position of =i ¥

rest)

BB (e 3 b A

AR/ 2R |R R KRR

Teg =¥

TF R R

e B RE FARFEEORBEDY Fr34536

X550 F AR AT e BB PR

N3 S R ]

e b B R E
ﬁ%mg»&

v

I

Yy

4 3.4.5.3.7




TEST PROTOCOL — Lane Support Systems 3.12 & if 4 £+
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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 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 or
road edge of the current travel lane.

Lane Departure Warning (LDW) — a
warning that is provided automatically
by the vehicle in response to the
vehicle that is about to drift beyond a
delineated edge line of the current
travel lane.

2 DEFINITIONS

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.

Lane Departure Warning (LDW) — a
warning that is provided automatically
by the wvehicle in response to the
vehicle that is about to drift beyond a

3.12.1 438 &

v wF

25
U

3.12.1.2 #® &£ oMW
(Emerqenlcv Lane Keeping, ELK):#
BRI P T P (7R 2 B
B S AP AR e kB XD e
B HRT TR B A2 S

Bin .

#

31213 & g m4F He4 kL (Lane

Keeping Assist, LKA ): & &% i ip| 3]
R p TR 2B R RS
PR AT BE A2 2 e RS
_11 o

3.12.1.4 8 g i 24 B on i si(Lane

Departure Warning, LDW ) : & i& i 77|
D WER-GH YD D TR ER
B Th B IR BT e

delineated edge line of the current|...

travel lane.

3.12.1.2 # i m4F 4 et & 5L (Lane
Keeping Assist, LKA ): & i i p| 3]
AP P TR B F R ER

z_ F

o 9 $%4c2 3 e i oo

3.12.1.3 & ig i 24 B om i ti(Lane
Departure Warning, LDW ) : # i 1§ ip]
T ARG D AR D EERE
MpE S Arp B 2 BT o
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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.

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.

Lane Edge — means the inner side of
the lane marking or the road edge

Global Vehicle Target (GVT) — means

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.

Time To Line Crossing (TTLC) —
means the remaining time before the

3.12.1.6 # §m % & (Vehicle width): &

Rk S TR RS ARE s ] B R
BB BIEE S e B E E
BN R A G R
32 @hrara ks (side-wall) & 3

LY

3.12.1.7 >z p &2 (Global \Vehicle
Target, GVT) : &5 .5 (LSS test
protocol) i * z_ p £ & o

7
~

3.12.1.8 sk ¥ A& (Time To Collision,
TTC): X% b jp 27k p £ 8 ¥
B Tl Lok D g G A
PRI TR o

312.19 & ,{E;%%(Lane Edge): 4 &
P AR ] BB

3.12.1.4 # §w% A& (Vehicle width): &

RB S BR T F RIS AREL B R
VENFLRRMPIEE D e E R E

BRI R AR G AT
32 ghrarakE (side-wall) &% )

R -
WA

3.12.1.6 &xH F|4pF F (Time To Line

Crossing, TTLC): 3k % % & fmiF 4§
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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.

VUT crosses the line, assuming that
the VUT would continue to travel with
the same lateral velocity towards the
lane marking.

Distance To Line Crossing (DTLC) —
means the remaining lateral distance
(perpendicular to the line) between the
inner side of the lane marking and
most outer edge of the tire, before the
VUT crosses the line, assuming that
the VUT would continue to travel with
the same lateral velocity towards the
lane marking.

3.12.1.10 # g ¥ % §| 4~ iE4 ( Distance

To Lang Edge, DTLE) : Bk s 2% @
wrAp e Bl e E R AL B oig i
B X %D IRANEI RG> B
F s g AT LB

AR e E B A B A £
B fRIEARS AT IR R o

3.12.1.7 4% f 4 g4 ( Distance To

Line Crossing, DTLC) @ B £ % 2
FHEE AR R R A B
A B LA S 8RR 0 R
AR T AT AR (2P s

PRl (22 g ).

i)

3 REFERENCE SYSTEM

3.2 Lateral Path Error

3.21 The lateral path
determined as the lateral
between the centre of the front 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

that establishes the lane

is
distance

error

curve

3 REFERENCE SYSTEM

3.2 Lateral Deviation from Path
3.2.1 The lateral deviation from path is
determined as the lateral distance
between the centre of the front 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
that the lane

curve establishes

£

3122 %4 ki

31222 % A £

Rl BA B2 T ELLHKD fEE
W IR R T T (T2 e BEHL 4o T
BlArom o A BRIE® 2B MTERS K
2B e

3.12.2.2 fp e ify HLES IS

312221 | M HLEL T 2. ¥ &K B X %K
Bogm ¢ S AR R LT T 72 )
B BEHE 0 4o BT o A BRI 4

AT A2 B AR -
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departure.

Lateral Deviation from Path = Ywur
error

departure.

Lateral Deviation from Path = Ywur
error

Bl BAEE T =Y sarmif A

Bl BRI =Y a0 pil

‘vu! ..nl
LR AT (LSRN
Bl 2 e AR IS
Figure 2: Lateral Path Error Figure 2: Lateral Deviation from Path
4 MEASURING EQUIPMENT 4 MEASURING EQUIPMENT 3.12.3 & Bl & 3.12.3 & Plpe &

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

4.2.1Time T
.Tsteer, time where VUT Tsteer
enters in curve segment

®Tcrossing, time where VUT Tcrossing

crosses the line or road
edge

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

4.2 Measurements and Variables
421 Time T

'Tcrossing, time where VUT Tcrossing
crosses the line

3.12.3.1 #7175 ¥ i ficdp 2 R 2 ok
HE 3 1842 100HZ - & * £ A > 3%

T+ % sipF P 4Eze (DGPS time
stamp) -2 3k P D Hp g £
imEcyp e A o
3.12.3.2 ¥ iple ik
3.12.3.2.1pF

(4) Tsweer > X 5 2§t »
o OAEL 2 PR

(5) Terossing * =% Bk & f@A%
WE RN F R PG 2
PR

Tstee r

Tcrossing

31231 #75 5 Hedp 2 R R 2 s
A % 3 18 13 100HzZ -

3.12.3.2 £ Bl S #c
3.12.3.2.1 pERy

(4) Tcrossing - ‘55555 ﬁ;’ﬁ%ﬂ Tcrossing
peF R
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4.2.3 Position of the GVT  Xeuvr,
during the entire test Yovr
4.2.4 Speed of the VUT Viong,vuT
during the entire test Viatvut
4.2.5 Speed of the GVT Vevr
during the entire test

4.2.6 Yaw velocity of the Yvur
VUT during the entire test

4.2.7 Yaw velocity of the Yevr
GVT during the entire test

4.2.8 Steering wheel Qvur

velocity of the VUT during
the entire test

4.3 Measuring Equipment

4.3.1 Equip the VUT with data
measurement and acquisition
equipment to sample and record data
with an accuracy of at least:
¢ VUT and GVT longitudinal speed to

0.1km/h;

e VUT and GVT lateral and

4.2.3 Speed of the VUT Vlong
during the entire test vuT
.Vcrossing, Speed when VUT VlatVUT

crosses the line Vcrossing

4.2.4 Yaw velocity of the Wwur
VUT during the entire test

4.2.5 Steering wheel velocity Quvut
of the VUT during the entire
test

4.3 Measuring Equipment

43.1 Equip the VUT with data
measurement and acquisition
equipment to sample and record data

with an accuracy of at least:

¢ VUT longitudinal speed to 0.1km/h;

VUT lateral and

position to 0.03m;

. longitudinal

3.12.3.2.3 :#5kiEAL" > XevTt

HPHES 2 m Yovt

3.12.3.2.4 ks & Viong,VUT

B iR iE R Viatvut
Vevr_

3.12.3.25 FEkiEsL® >

ES U l

3.12.3.2.6 #kiEA A" X Yvur

R R ¥

3.12.3.2.7 FkiEfY > Yevr

HPES 2 R EER

3.12.3.2.8 #FkiEAZ? X Qvut

b gms R

3.12.33 8 lfe & # A
312331x:5ﬁ§¢ﬁ5/@ﬁ°'%§£3}7§&/Pl’—
BHRE o F R R e sclicy
AERBNE AT

(1) %2 4p8 2ot 0 2 5

& :0.1km/h ;

2 %P2 RD 2 A
- 0.03m ;

ht

»14'\'?' l*’B

3.12.3.2.3 #%E4® £ % Vlong

B iR R A vuT

(1) Verossing, % %@ §m4%  Vlatyut
MPE 2 iE R Verossing

3.12.3.24 #FiEfAEY 2% Pyt
#gme WA R

3.12.3.25 ?éf%%ﬁﬁif‘ X Quut
E"!jﬁi? "5ra- ﬁi’

3.12.3.3 B iplp & # A&

3.12.33.1% %ﬁiﬁ‘a)@ﬁw’ﬁ&%u?ﬁ

WREAE - Uk edrlcy

HER K ME oo™

(1) =52 fwsos &R 0.1km/h ;

(2 $HBIp2 ok fp iy
0.03m ;

lzt
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longitudinal position to 0.03m;
¢ VUT heading angle to 0.1%;
¢ VUT and GVT yaw rate to 0.1°s;

4.4 Data Filtering
4.4.1 Filter the measured data as
follows:

4.4.1.2 Acceleration, yaw rate, steering

wheel torque and steering wheel
velocity with a 12-pole phaseless
Butterworth filter with a cut off
frequency of 10Hz.

¢ VUT heading angle to 0.1°;
e VVUT yaw rate to 0.1°/s;

4.4 Data Filtering
441 Filter the measured data as
follows:

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

<
=~

A~

3) % & 4% * = & ( heading
angle) : 0.1°;
(4) *HDime > p R2 Fadd

B :0.1°s;

3.12.3.4 #cdh m ik
3.12.3.4.1 45T 7 R B4R Rl 4719
PRiE TR

31234122 B ~ Kbz R ~
wigd M2 2 e g d 12-pole
phaseless = 4% #r/g it B
(Butterworth filter) 2 10Hz z_ #* ik #7

Fieripk

<

A~

(3) % & 4% » = & ( heading
angle) : 0.1°;

(4) =& fpRHtE R 1 0.1%;

3.12.3.4 #cdfim ik
3.12.34.1 ik 45T # R RIH R BT de
PRt gt

3123412 4vik B ~ b E R Z
wdsd2 4 4 12-pole phaseless = %
270 4 % (Butterworth filter) 2 10Hz
Z B F R TR e

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
vehicle.

3124 >3k p £ 8

3.12.4.1 .4

312411 ;e 7% pE > it * 23k p
3 (GVT) 4B 3 #75F o 23k P
o - Mg 22 kSR
B #3342 kid (LIDAR) -

-
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Figure 3: Global Vehicle Target (GVT)
5.1.2 The GVT s designed to work
with the following types of sensors:
e Radar (24 and 77 GHz)
eLIDAR
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.

B3: 23 p 8 (GVT)
312412 >3k p R JE i R T 5
At 2 BRI E

(1) & (24 & 77GHz)

(2) 22

(3) #Ap

PiRE pF o PP dnd K b TNCAP

317 4 1

6 TEST CONDITIONS

6.1 Test Track

6.1.1 Conduct tests on a dry (no visible
moisture on the surface), uniform,
solid-paved surface with a maximum

5 TEST CONDITIONS

5.1 Test Track

3.12.5 2k 05

3.12.5.1 #5% if B

5.1.1 Conduct tests on a dry (no visible|3.12.5.1.1 ;&% ¢ B B ic % (F%E 5

moisture on the surface), uniform,

3.12.4 ¢ ix 2

3.12.4.1 % B
3.12.4.1.1 3R B RicE (R
EPET L2 kA ) T EE

B o

M ~
A ﬁ
S
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slope of 1% in the longitudinal
direction, < 2% for half a lane width
either side of the centreline and < 3%
for the outer half of the test lane in
lateral direction.

6.1.2 The test surface shall have a
minimal peak braking coefficient
(PBC) of 0.9, must be paved and may
not contain any irregularities (e.g.
large dips or cracks, manhole covers
or reflective studs) within a lateral
distance of 3.0m to either side of the
centre of the test lane and with a
longitudinal distance of 30m ahead of
the VUT from the point after the test is
complete.

6.1.3 Lane Markings and Road Edge

6.1.3.1 The tests described in this
document require use of two different
types of lane markings 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 and a

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

5.1.2 The surface must be paved and

312512 kg 2 5 B L& &

U2 Bd o G b AR 1% B
LT G ESE I L S

HER 2% 2 & PRk gt

ZH e B RER ] 3%

312.4.1.2 385 Bo e 5 4 BB 0 32

may not contain any irregularities (e.g.
large dips or cracks, manhole covers
or reflective studs) within a lateral
distance of 3.0m to either side of the
test line(s) and with a longitudinal
distance of 30m ahead of the VUT
from the point after the test is
complete.

5.1.3 Line Markings

5131 The LDW and LKA tests
described in this document require use
of two different types of lane markings
conforming the lane
markings as defined UNECE
Regulation 130 to mark a lane with a

to one of
in

3.12.5.1.3 # i 4% i B
3.1251.3.1 # if A i

e
(PBC) fis* »t %2t 0.9 > 335 B
oo 4B G o RBRELIT 2 P T -
B 3.0m p 2 EHEAPFLEKD fm
> 30mp o AEFERT G RR
BRI RIEF 2 H T R (o 3%
By o~ Bl s AGUE R kAT ) o

Fo~ B
L By BT kR ﬂf%ﬁ v e
e kR BRI TR W
3 3me B RS * 9 AR
MEE4m> FEE6mM 5 E 10cm -
Bo Ao FR AT 5

BB TS ) 3.0m p % RE SRR
B gmE S 30mp > 2 G ERT
R RIEMRRE 2T
(4o B s A AT ER R

Lpsgr) .

3.12.4.1.3 # i 4
3.12.4.1.3.1 # if iFdes L iz B i
g Bt BTk sk R i
TR E A 3me B AR
VoA RMEE Ams BFEE6mM > AR
% 10cm o BLo B * 6 F A
A F 5 15em e
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road edge:

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

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

3. Road Edge consisting of grass
and/or gravel or any other approved
surrogate

The inner edge of the lane marking
shall be at 0.20 to 0.30m from the road
edge (transition between paved test
surface and road edge material), where
applicable.

The lane markings and/or road edge
should be sufficiently long to ensure
that there is at least 20m of marking

remaining ahead of the vehicle after
the test is complete.

Figure 4: Layout of the lane markings

width of 3.5 to 3.7m:

1. Dashed line with a width between
0.10 and 0.25m

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

15cm -

e

B

FREG] TR AR E

@ =1
o P Z

R

“~

FHRRER PN G EEE R

The lane markings should be
sufficiently long to ensure that there is
at least 20m of marking remaining
ahead of the vehicle after the test is
complete.

Figure 3: Layout of the lane markings

0.20m % 0.30m (4 K 82k i &

B H R ERE) o

o

BEEME ARG ERE
L s A I [P I U
20m -

TN L] m

)

UPSEEEE T TN

i

L
22

Pk A B 2 B L
MEEH AL R D 0 F 20m -

61




2019 # = Euro NCAP %

2017 & %% Euro NCAP #.%

237 TNCAP if~ 3 %

# . TNCAP i =

6.1.4 Weather conditions

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

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

6.1.4.3 Natural

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

ambient illumination

6.1.4.4 Measure and record the
following parameters preferably at the
commencement of every single test or

at least every 30 minutes:

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

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

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

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

at

312514 = 5 ig it
3.125.14.1F% B> kB8 & 5°C
40°C FF 2 gk R BB 17 o

o

3.125.14.2 % & P 3 @i Fiask o ¥
WG KT R RS 1kme b i b
S 10mfs s i £ Bk B R 4R T
B4 o

3.125.1.43 #% % #p RS
IREH G XFREFRAEEF
2000lux > 2 *% 7 S R E gm 2 AR
o2 EF R BRBREBRRS
BRI i S Y T
BfRFES e A P e A e
X PR B o

K
X~

,
2

3125144 >t R B et & T
BEIE 30 Ak BIRE S ST 4

# .

312414 #& B HRB LR 5°C 1
40°C B 2 5c"f R BLiE (7 -

312415 "% & pFA 8 (T % 0 ¥ b
Bk T i AR LY IKkme R i s
10mfs o i X S P R AR 2
- L

3.12.4.1.6 3% % B hp REREID]
ot > 0 X FEHRPFERAE RS
2000lux » = Fg 0 % Bk B g2 PR
o2 HEEPHERRRS o
BOPE K E PRSP A RS P2
PR e L RP e AT
KPR oo

312417 5 RS B Anw & 5 0
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a) Ambient temperature in °C;

b) Track Temperature in °C;

¢) Wind speed in m/s;

d) Wind direction in azimuth
compass point direction (monitoring);

e) Ambient illumination in Lux.

© and/or

a) Ambient temperature in °C;
b) Track Temperature in °C;
¢) Wind speed and direction in m/s;

d) Ambient illumination in Lux.

1)
)
©)
(4)

()

HEHB R R > MEN B
o R R MHES TEr
Boi# o rim/sizék

B e

RS EP e

v (ZRD
HBERAE > luxizsér o

1)

BB BR

VR Ry

Q) Bed B R R e

3)

(4) &%

PR s 1 lux :

BB R e o Im/Siedk ;

6.2 VUT Preparation 5.2 VUT Preparation 3.12.5.2% %% & i i 31242 % B {mp I
6.2.1 System Settings 5.2.1 LKA and LDW System Settings |3.12.5.2.1 & %tk =_ 3.124.2.1LKAZ LDW % 33k 2
6.2.1.1 Set any driver configurable(5.2.1.1 Set any driver configurable|3.12.5.2.1.1 & stz aj BV A2 % (3124211 LKA 2 [ LDW % %2 B
elements of the system (e.g. the timing| elements of the LKA and/or LDW| ¥ (x;vu 4o P LKA & LDW i Yufc|® v 2 B2 3K T35 38 (l;u 4o 0 LKA &
of the Lane Departure Warning or the| system (e.g. the timing of the Lane| # P45 > KE) AT FELDW jsufad it 25 %X 8 )3
Lane Keep Assist if present) to the| Departure Warning or the Lane Keep| 38 # §E ¥ F'&%Lr“ Bl gemt g I E R 3¢ R e F’“’«&ﬂ“i’i e fent
middle setting or midpoint and then| Assist if present) to the middle setting] 2 3% > 4B 5 #7577 o B b F & s |5 & 2 I8 > 4oRl 4 977 o

next poorer performing setting similar| or midpoint and then next latest setting| % ¥ # i °

to the examples shown in Figure 4.| similar to the examples shown in

Lane centering functions should be| Figure.

turned OFF.

Seflmp 1 Sefting 2 Seftmg 1 Seftiag 2 RL1 Ax2 AL *Kx2
Early Setting | Setting 2 Semng 3 Late Early Setting 1 Setting 2 Semng 3 Late vl ®E2 wmEd el vl %A %Rl o
A i - LRl RE2 W™ETI L4 A1 RET2 WTI L4

Figure 4: System setting for testing Figure 4: LKA and/or LDW system B Sk Midsk T Bl 4: LKA 2 /& LDW i Siid 8% 2

setting for testing
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6.2.2 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. Use inflation pressures
corresponding to least loading normal
condition.

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

6.2.3 Wheel Alignment Measurement

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

5.2.2 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. Use inflation  pressures
corresponding to least loading normal
condition.

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

5.2.3 Wheel Alignment Measurement
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The vehicle should be subject to a
vehicle (in-line) geometry check to
record the wheel alignment set by the
OEM. This should be done with the

Alignment Measurement )
KRB/ IEF LK TER
? 4 A @ & ( vehicle (in-line)
geometry check ) » 12 % &+ H & #5 7
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vehicle in kerb weight.

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.

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

fluids to their maximum levels

necessary.

6.2.4.3 Ensure that the vehicle has its

spare wheel on board, if fitted, along
with any tools supplied with the
vehicle. Nothing else should be in the
car.

6.2.4.4 Ensure that all tyres are inflated
the
the

manufacturer’s
least loading

according  to
instructions  for
condition.

6.2.4.5 Measure the front and rear axle

masses and determine the total mass of

vehicle in kerb weight.

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

5.2.4.2 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

5.2.4.3 Ensure that the vehicle has its

spare wheel on board, if fitted, along
with any tools supplied with the
vehicle. Nothing else should be in the
car.

5.2.4.4 Ensure that all tyres are inflated
the
the

manufacturer’s
least loading

according to
instructions  for
condition.

5.2.4.5 Measure the front and rear axle

masses and determine the total mass of

s
[ £ ©
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the vehicle. The total mass i

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

Record this mass in the test details.

%37 TNCAP i£~ & %
is the] # £ &
of the vehicle.| #* °

Record this mass in the test details.

¥ TNCAP if~
L TR B R T

L B BT R T 2 £ R
7},'0

6.2.4.6 Calculate the required ballast

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

3.1252.4.6 #ekHR T IRt
mass, by subtracting the mass of the

(ballast|3.12.4.2.4.6 #52*R T_3F fe
mass) 200 27 > * L E BB 3| mass) 200 27 0 PR EERS F
test driver and test equipment from the| test driver and test equipment from the| % & % % &% pe it 2 £ £ o T E R FkeH 2R -
required 200 kg interior load. required 200 kg interior load.

6.2.5 Vehicle Preparation

5.2.5 Vehicle Preparation

3.12.5.25 & fw i
3.12.525.1 #-3 { FHEFF K % b
Bgmp o TOAFRATH DM T AR JER

6.2.5.1 Fit the on-board test equipment|5.2.5.1 Fit the on-board test equipment

and instrumentation in the vehicle.| and instrumentation in the wvehicle.
Also fit any associated cables, cabling

3.12.4.25 % ¥ i
L 3.12.4.25.1 %3 S FABEE L L

MR BgEN TR AP TR ER
Also fit any associated cables, cabling| £ * T/ ° FAE I
boxes and power sources. boxes and power sources.
6.2.5.2 Place weights with a mass of the|5.2.5.2 Place weights with a mass of the[3.12.5.2.5.2 % 2z 4p 4 ** e &€ &€ £(3.124.252 % *x4p 5 " £ £ &
ballast mass. Any items added should| ballast mass. Any items added should| (weights) > #7% 4 &% B&4E% + F| (weights) > #73 + &% B4EF + F
be securely attached to the car. be securely attached to the car. FATE P o FITE P o

6.2.5.3 With the driver in the vehicle,|5.2.5.3 With the driver in the vehicle

|3.12.5.253 K ® + &
weigh the front and rear axle loads of

weigh the front and rear axle loads of
the vehicle.

B HHE /P'Jé' Mﬁ‘ﬁ '
iﬁiﬁ ~ %;%j—i—:&— °
the vehicle.

b EiE S SRS
jRm S phE § o

6.2.5.4 Compare these loads with the|5.2.5.4 Compare these loads with the
‘unladen kerb mass’ “unladen kerb mass”

3125254 #1 it 3 4 f {15
BEREFI

S
Yz

3.124.254 #b i3 g f fok B8 2
BEFRF IR
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6.2.5.5 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
vehicle mass should be securely
attached to the car.

6.2.5.6 Repeat paragraphs 6.2.5.3 and
6.2.5.4 until the front and rear axle
loads and the total vehicle mass are

increase the

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

vehicle

5.2.5.5 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 car.
5.2.5.6 Repeat paragraphs 5.2.5.3 and
5.2.5.4 until the front and rear axle
loads and the total vehicle mass are
within the limits set in paragraph
5.2.5.5. Care needs to be taken when
adding or removing weight in order to
approximate the original vehicle
inertial properties as close as possible.
Record the final axle loads in the test
details. Record the axle weights of the
VUT in the ‘as tested’ condition.
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6.2.5.7 Vehicle dimensional

measurements shall be taken. For
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 SAE coordinate
system. The corners of the polygon are
defined by the lateral and longitudinal
locations where the plane of the
outside edge of each tyre makes
contact with the road. This plane is
defined by running a perpendicular
line from the outer most edge of the
tyre to the ground at the wheelbase, as

illustrated in Figure 5.

Figure 5:  \ehicle dimensional

measurements

5.25.7 Vehicle dimensional
measurements shall For
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 SAE coordinate
system. The corners of the polygon are
defined by the lateral and longitudinal
locations where the plane of the
outside edge of each tyre makes
contact with the road. This plane is
defined by running a perpendicular
line from the outer most edge of the
tyre to the ground at the wheelbase, as
illustrated in Figure 5.

be taken.

Figure 5:  \ehicle dimensional

measurements
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6.2.5.8 The vehicle’s wheelbase and the
lateral and longitudinal locations shall
be measured and recorded.

5.2.5.7 The vehicle’s wheelbase and the
lateral and longitudinal locations shall
be measured and recorded.

igi&iﬁﬁﬁﬁiﬁvﬁﬁﬁa
BYRERL 8-

3.12.4.2.58 & fEhFEZE H B B 4w =
BYORERIL e

7 TEST PROCEDURE

7.1 VUT Pre-test Conditioning

7.1.1 General
7.1.1.1 A new car is used as delivered
to the test laboratory, however a car
may have been used for other Euro
NCAP active safety tests.
7.1.1.2 If requested by the vehicle
manufacturer and where not already
performed for other tests, drive a
maximum of 100km on a mixture of
urban and rural roads with other traffic
and roadside furniture to ‘calibrate’
the sensor system. Avoid harsh
acceleration and braking.

7.1.2 Brakes
7.1.2.1 Condition the vehicle’s brakes
in the following manner, if it has not

6 TEST PROCEDURE

6.1 VUT Pre-test Conditioning

6.1.1 General
6.1.1.1 A new car is used as delivered
to the test laboratory.

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

braking.

6.1.2 Brakes
6.1.2.1 If not performed already for
other tests,

or when the vehicle

3.12.6 #F& AR

31261»%}§¢ﬁapq“:"$3|’€%ﬁr
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been done before or in case the lab has
not performed a 100km of driving:

e Perform twenty stops from a speed
of 56km/h  with an average
deceleration of approximately 0.5 to
0.6q.

e Immediately 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.

e Immediately following the series of
72km/h stops, drive the vehicle at a
speed of approximately 72km/h for

five minutes to cool the brakes.

7.1.3 Tyres

manufacturer requests, condition the
vehicle’s brakes in the following
manner:

e Perform ten stops from a speed of
56km/h with an average deceleration
of approximately 0.5 to 0.6g.

e Immediately 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.

elnitiation of the first test shall begin
within two hours after completion of

the brake conditioning

6.1.3 Tyres

EA R o

(1) & 2 56km/h T 3 B %
05 % 0.6g 2 = 7 #4 {7 20 % &
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{8 > j'i«?:fg—*fji o 72km/h g B
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7.1.3.1 Condition the vehicle’s tyres in
the following manner to remove the
mould sheen, if this has not been done

6.1.3.1 Condition the vehicle’s tyres in
the following manner to remove the
mould sheen:

before for another test or in case the...

lab has not performed a 100km of
driving:

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

7.1.4 System Check

7.1.4.1 Before any testing begins,
perform a maximum of ten runs, to
ensure proper functioning of the
system.

7.2 Test Scenarios
The performance of the VUT LSS is
assessed in different scenarios that are
applicable to the system:
- Emergency Lane Keeping (only
when LSS system is default ON)

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

6.1.4 LKA/LDW System Check

6.1.4.1 Before any testing begins,
perform a maximum of ten runs, to
ensure proper functioning of the
system.

6.2 Test Scenarios

6.2.1 The performance of the VUT LSS
is assessed in the LDW-SL, LDW-DL,
LKA-SL scenarios as shown below.
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- Lane Keep Assist

- Lane Departure Warning

There is no specific performance test
for Blind Spot Monitoring Systems
(warning only).

7.2.1 Tests in all scenarios 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
necessary to perform the tests.

LKA-Solid Line (Full lane marking)

6.2.2 For testing purposes, assume an
initial straight line path followed by a
fixed radius of 1200m followed again
by a straight line, hereby known as the
test path. Control the VUT with driver
inputs or using alternative control
systems that can modulate the vehicle
controls as necessary to perform the
tests.
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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 lateral 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

both runs and determine where there is

6.2.3 LDW tests will be performed with
lateral velocities of 0.3m/s and 0.5m/s
for both left and right hand side
departures.

6.2.4 LKA tests will be performed with
0.1 m/s incremental steps (see 6.4.5)
within the lateral velocity range of 0.1
to 1.0m/s for both left and right hand
side departures. For lateral velocities
of 0.6m/s and greater, continue testing
as long as the LKA system continues
to intervene.

6.2.4.1 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 LKA
intervention for each test. Otherwise
for each lateral velocity, two

calibration runs shall be performed in
order to determine when the LKA
activates. Compare steering wheel
torque, vehicle speed or yaw rate of

both runs and determine where there is
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a notable difference that identifies the
location of intervention.

Run 1: Complete the required test path
with the system turned OFF and
measure the control parameter

Run 2: Complete the required test path
with the system turned ON and
measure the control parameter

7.2.2.2 Complete the tests while ending
the closed loop control before_system
activation as defined in 7.2.2.1. In the
case of calibration runs the release of
steering control should occur on the
test path and no less than 5m
longitudinally before the location of
intervention.

7.2.3 The following parameters should
be used to create the test paths:
GFed % T 44)

a notable difference that identifies the
location of LKA intervention.

Run 1: Complete the required test path
with LKA turned OFF and measure
the control parameter

Run 2: Complete the required test path
with LKA turned ON and measure the
control parameter

6.2.4.2 Complete the LKA tests while
ending the closed loop control before
LKA activation as defined in 6.2.4.1.
In the case of calibration runs the
release of steering control should
occur on the test path and no less than
5m longitudinally before the location
of LKA intervention.

6.2.5 The following parameters should
be used to create the test paths:
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Where the lateral offset d from the

lane marking or road edge:

d = dl + 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)
G4 =7 B7)

7.2.4 Emergency Lane Keeping tests

7.2.4.1 Road Edge tests

ELK Road Edge 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 passenger side only.
GF%4 27 B7)

tests  will

%‘,x-' ‘{:: ‘:" ;_%-, X “h.l.:%n‘:;:‘:; L e "fﬁ:‘ :“TJ. ’ ':Z‘ “,_’.“-4"%‘.‘2‘ i‘tZ.u;é‘t S
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=Sl i= S SSE S =s

d=dl+d2+2 5% & cH— X (m)
Where the offset from lane marking| 14 % : B EARRAE (dl):
(d1): Al 4 & o & = pF2 Qe B 4 EE

A (m) dl = AxSipl o & RAE K G2 Rl
d1 = Lateral distance travelled during HAEEE & (m)
Vlat steady state (m) + R A 2 Rl AR
+ Lateral deviation during curve| d2:R]w i# & 4& T 2 RIS BALEES (M)
establishing yaw angle (m) M
+ Half of the vehicle width (m) GE2F RKEHETR) + BEE A - L (m)
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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
target vehicle will be synchronised so
that the front edges of the vehicle meet
with a lateral position that gives a 10%
overlap (assuming no system reaction)
of the width of the VUT.

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

3.12.6.24.2 ¥ K & E%
31262421 Ho kD 2 FHFH

PIPAES 2 PRI H AR

PR e R TR H RS % 4p

Forifpid P CARFED P

2 AR P ] 1.5m e
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#4033 0.6m/s g RP > 1 =K
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departures at the driver side only.

7.2.4.3 Overtaking 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
path of the target will be 1.5m from
the inner side of the centre dashed lane
marking.

7.2.4.3.2 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).

7.2.4.3.3 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

3.12.6.2.4.3 & if 4z & 2%
3.12.6.2.43. % if 4z B 2 RERER 0 >
LS A N S v
BEA e B Y B H FR S e 4p
oo 2Th PR 2 ¢ S MBEED i P
2 Jw AR PN ] 1.5m o

3.12.62.432 FH L% §wx 21k P
i 2 T o @172 P RS 2
i R L i 3 0 R ]
foph S DiEF 2 v §
(% G ATEH) o

3.12.6.24.33 B i P BRI Rl
i# K 033 0.6m/sf P 2 2% & 2
by ooz plwiE Ak 05 3
0.7m/s 2 %] &, ¥k & i » 11 5& S H 4

0.1 m/s i BT > Wig * )
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0.7ml/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)
- GVT @ 80km/h is overtaking the
VUT @ 72km/h (relative velocity of
8km/h)

7.24.34 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:
(F)@ >4 %L £ 1)

Where the lateral offset d from the

lane marking:
d = dl + d2 + Half of the vehicle

width (m)

With:

B 2 g o
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TR B D f B ER
(1) 2skpffd 2 %Dk
2R AR (EAPE R )

(2) 27kpE? @ 80km/hdgd %
94w @ 72km /[ h (4p %tk B

= 8km/h)
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dl: Lateral distance travelled during
curve establishing yaw angle (m)

d2: Lateral distance travelled during
Viat Steady state (m)

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 passenger side only.
GF%% A7 B7F)

7.2.5.2 Dashed line tests

LKA Dashed 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.

i g

3.12.6.2.5 & i adFHes k MRk
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g o i o 4e 0.1 m/s B id
BRiEF Hg* i 5 - $RER2

it -
GESHRKEET)

3.12.6.2.5.2 j& k5%
B E e kAL B RIS R
e id B 0.2 3 0.5m/s #EIP > 115

KA 0.Am/s Pl iE BB 0 i H
B gES Pl R o

79




2019 &= Euro NCAP %

2017 & 5= Euro NCAP %

237 TNCAP if~ 3 %

& TNCAP ix =

7.2.5.3 Solid line tests

LKA 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.

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
performance during LKA or ELK

3.12.6.2.5.3 7 M E%
BiE et k2 d R RN

e R 0.2 3 0.5mfs g Fp - 1

& 34 0.1 m/s e id BB (TR

* 0 d gRa B2 G -
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testing, excluding the intentional
overtaking scenario.

7.2.6.1 Dashed line tests

LDW Dashed 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.

7.2.6.2 Solid line tests

LDW Solid 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

will

line tests

2

e

7.3 Test Conduct
7.3.1 Before every test run, drive the

6.3 Test Conduct
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VUT around a circle of maximum
diameter 30m at a speed less than
10km/h  for 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

one

be included before every test run.

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

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

7.4 Test Execution
7.4.1 Accelerate the VUT to 72 km/h.

6.3.1 Before every test run, drive the

6.3.2 For vehicles with an automatic

6.4 Test Execution

VUT around a circle of maximum
diameter 30m at a speed less than
10km/h  for 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

one clockwise

be included before every test run.

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.

Between tests, manoeuvre the VUT at
a maximum speed of 50km/h and
avoid riding the brake pedal and harsh
acceleration, braking or turning unless
strictly necessary to maintain a safe
testing environment.
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7.4.2 Where applicable accelerate the
target vehicle to 72km/h or 80km/h
depending on the test scenario.

7.4.3 The test shall start at To and 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 *
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 (upto Tsteer)
0+£1.0°%s
- Steering wheel velocity (upto Tsteer)
0+ 15.0%s

6.4.1 Accelerate the VUT to 72 km/h.

3126421;%4‘356%% ’

TR PR

¢[3.125.4.1 £ % 8 fm+cig 2 72km/h -

6.4.2 The test shall start at To and is
valid when all boundary conditions are
met between To and Tika/TLow:

- Speed of VUT (GPS-speed) 72 %
1.0km/h

- Lateral deviation from test path 0 %
0.05m

- Steady state lane departure lateral
velocity + 0.05m/s

- Steering wheel velocity + 15.0°/s

i# 1 72km/h s

 80km /h -

3.12.6.4.3 ¥zt To B 4o -
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47 4 g (B Tsteer) O
15.0°s

3.12.54.2 % To B4 & To &2
Tika/Tiow 20 fF & & T 7975 "4 0f
"‘ ’ EJ\:K”\ é‘%?\'—'l\}{ _‘/{

(1) %2 4si & (GPS- & R )72+

1.0km/h

(2) 7 B Rl AR O +
0.05m

(B) AR KAz B F hagi e #E A

+0.05m/s

(4) = w4 +£15.0%

83




2019 =& ‘% Euro NCAP #.%

2017 & %% Euro NCAP #.%

237 TNCAP i+ ¥ %

¥ & TNCAP ix <

ELK oncoming scenarios:
- Speed of GVT (GPS-speed) 72 *
1.0km/h
- Lateral deviation from test path GVT
0+ [0.30]m

ELK Overtaking scenarios:
- Relative longitudinal speed
+ 1.0km/h
- Relative longitudinal distance
@ Okm/h relative velocity
[0.20]m
@ 8km/h relative velocity
[0.20].m
Lateral deviation from test path GVT
0+ 0.20m

Oor8

1+

1+

7.4.3.1 Steer the vehicle as appropriate

to achieve the lateral velocity in a
smooth controlled manner and with
minimal overshoot

744 The end of an LDW test is
considered as when the warning

6.4.2.1 Steer the vehicle as appropriate

to achieve the lateral velocity in a
smooth controlled manner and with
minimal overshoot

6.4.3 The end of an LDW test is

3.12.6.4.4

R LB s e kB

B ks

(1) 23p4Eedwr (GPS # A )
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commences.

7.4.5 The end of an LKA/ELK Road
Edge test is considered complete 2
seconds after one of the following

occurs:
- The LKA/ELK system fails to
maintain the VUT within the

permitted lane departure distance.

- The LKA/ELK system intervenes to
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

considered as when the warning
commences.

6.4.4 The end of an LKA test is
considered as when one of the
following occurs:

- The LKA system fails to maintain the
VUT within the permitted lane
departure distance.

- The LKA system intervenes to
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.

The test is considered complete 2
seconds after one of the above occurs.
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2019 # = Euro NCAP %

2017 & 5= Euro NCAP %

1237 TNCAP i~ ¥ %

7

¥ & TNCAP ix <

collision between the VUT and target

vehicle. This can be assumed when

one of the following occurs:

o The lateral separation between the
VUT and target vehicle equal <
0.3m in the oncoming and
overtaking scenario

o No intervention is observed at a
TTC =0.8s or a TTC submitted by
the OEM

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

7.4.6.1 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
iIs 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.
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2019 +#*x Euro NCAP % 2017 & 5= Euro NCAP .3 1237 TNCAP if~ ¥ % ¥ TNCAP if~
7.4.7 The subsequent lateral velocity for 3.12.6.4.77T - K #FB%k2 Blv ¥ B
the next test is incremented with|6.4.5 The subsequent lateral velocity for|#c 0.1m/s - 3125457 - &K FEk2 e E R R
0.1ml/s. the next test is incremented with 4v 0.1m/s -
0.1ml/s.
2019+# Euro NCAP#L % 12 3 TNCAPif ~ ¥ %
7.2.3 3.12.6.2.3
Vlat,vur R Pyur d1 d2 Rl iE B ensw | P | BRELY .  HELEVR  RPERAR
[m/s] [m] [*] [m] [m] m/s LR | a2 FEE (222 R AL R
0.2 1200 0.57 0.06 0.70 [m] @ &[] v mdg[m] |+ 3
0.3 0.86 0.14 0.90 [m]
0.4 1.15 0.24 0.80 0.2 1200 0.57 0.06 0.70
0.5 1.43 0.38 0.75 0.3 0.86 0.14 0.90
0.6 1.72 0.54 0.60 0.4 1.15 0.24 0.80
0.5 1.43 0.38 0.75
0.6 1.72 0.54 0.60
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2019-# Euro NCAP#. % 12 37 TNCAPif ~ ¥ %
7.2434 3.12.6.243.4
Vlat,vur R Wyur d1 d2 Rloid R 2n | P | BRELY 0 REEV AR | RrE R
[m/s] [m] [’] [m] [m] 24m LE |2 BEER (2P 0] REZ BRI K
0.5 800 1.43 0.25 0.75 [m/s] [m] [1 % maEm] | AREEAE[M]
0.6 172 0.36 0.60 0.5 800 1.43 0.25 0.75
0.7 2.01 0.49 0.53 0.6 1.72 0.36 0.60
0.7 2.01 0.49 0.53
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2019 Euro NCAP.3 1% 2T TNCAPi£ = ¥ %

7.25.1 3.12.6.25.1
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