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Euro NCAP Vulnerable Road User Testing Protocol Version 9.1
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1 VEHICLE PREPARATION
1.1 Unladen Kerb Weight

1.1.7 Where the vehicle has been supplied
directly by the OEM and has a license plate
holder attached, this shall not be removed
for testing. If the vehicle has been sourced
from a dealership, license plate holders that

have been added to the vehicle shall be

1 VEHICLE PREPARATION
1.1 Unladen Kerb Weight

1.1.7 Remove the front vehicle license plate
and its holder/brackets if these are

removable from the bumper.

391 @ {REH
3911 z2¢ 8

39117 2 @ B i3 & WMz
Pliisk (B H-H 4 K’,% °

391 B RkEH

3901 i
39.117 Fib p a8y o BIH A
IR PR Tt

removed.
2 ASSESSMENT OF VEHICLES WITH |2 ASSESSMENT OF VEHICLESWITH |3.9.2 B E ;% % %t (Deployable system)(3.9.2 B E ;% % %¥t(Deployable system)
DEPLOYABLE SYSTEMS DEPLOYABLE SYSTEMS SEE ok S 2B fmrE

2.2 Detection of Pedestrians

2.2.2.9 The simulations will be conducted at
two separate locations on the bumper. For
each of the appropriate statures simulations
will be performed on the vehicle centreline
and at the outboard end of the bumper test

zone defined in Section 3.9.8. An additional

simulation may be required where the

2.2 Detection of Pedestrians

2.2.2.9 The simulations will be conducted at
two separate locations on the bumper. For
each of the appropriate statures simulations
will be performed on the vehicle centreline
and at the outboard end of the bumper test

zone defined in Section 3.8.8. An additional

simulation may be required where the
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bumper test zone is relatively narrow when
compared to the width of the moveable
bonnet top.

bumper test zone is relatively narrow when
compared to the width of the moveable
bonnet top.

2.2.3 Physical testing will be used to assess
the capability of the sensing system(s). As a
surrogate for a pedestrian that is
larger/heavier than a 50th percentile male,
the legform detailed in 2.2.3.2 (test 4) for
legform to bumper tests shall be used. This
is to ensure that the system deploys when
impacting larger or ‘upper limit’

pedestrians.

2.2.3 Physical testing will be used to assess
the capability of the sensing system(s). As a
surrogate for a pedestrian that is
larger/heavier than a 50th percentile male,
the legform detailed in Section 9 for
legform to bumper tests shall be used. This
is to ensure that the system deploys when
impacting larger or ‘upper limit’

pedestrians.

39223 @ % FIMERIER R R 4 S
ot oo FEEBRPE O FITL R S0 | A
F 3 A /EmF A R
3.9.2.2.3.2(G%E 4) B 15 3R HA)
P Pt 20 B R A (Legform)
oo gt RS T R R T B
" & % T4 (Upper limit) | 2 {7 & >

BT R TS o

g

39223 i * IR E TG ROP] R AL
o oo FEERPE O IR S0 A
Hw*khﬁwam@@w399@
" 1R PRI SR SR A 2
(Legform) 3 i o pt R 4=+ ﬁx,&—j&ﬁ
Il F + &7 & B *L4](Upper limit) |

Je SLim g (Ed o

a}-‘*‘—"-h
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2.2.3.2 Test matrix:
GFER AT 4 1)

2.2.3.2 Test matrix:

GFERAT 4 1)

392232 EEhiEE
GRER AT 2 1)

392232 B
HEREATE £

3 VEHICLE MARKING

3.1.5 A comparison of the grid origin C0,0
and two other points on WAD 2100, will be
made between the laboratory mark out and
the data provided by the vehicle
manufacturer. For manufacturer predicted
data to be accepted, grid points must be

within 20mm of each other.

3 VEHICLE MARKING

3.1.5 A comparison of the grid origin C0,0
and two other points on 2100WAD, will be
made between the laboratory mark out and
the data provided by the vehicle
manufacturer. For manufacturer predicted
data to be accepted, grid points must be

within 10mm of each other.
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3.1.10 For vehicles fitted with deployable
systems, the WAD 775mm and WAD
930mm will be marked on the vehicle with
the system in the un-deployed state. If
deployment occurs prior to the pedestrian
contact with the WAD 775mm, creating an
increased hazard such as increased height,
the Euro NCAP secretariat will give
consideration to marking out the WAD

775mm and WAD 930mm in the deployed
state.

3.1.10 For vehicles fitted with deployable
systems, the WAD775mm and
WAD930mm will be marked on the
vehicle with the system in the un-deployed
state. If deployment occurs prior to the
pedestrian contact with the WAD775mm,
creating an increased hazard such as
increased height, the Euro NCAP
secretariat will give consideration to
marking out the WAD775 and
WAD930mm in the deployed state.

3.9.3.1.10 4+ Jrﬁal% BE k2 B
$%° WAD 775mm % WAD 930mm #-
wh A AR BRET AR

go B BB H AT A B WAD
775mm @ T iTH > HRFF R A
F R TR %A 4o ) TNCAP 34 7 48
f#:ﬁ&-«f; ot R B T e WAD
775mm % WAD 930mm -

3.93.1.10 4 %tpe i BB ki sz B
% » WAD775 2 WAD930mm #-3*
Bim kLA ERGET A
BB Lmat 7oAy

WAD775mm 7 T ité » H R F|3 A

U o

4L
2=
WL

4K R Fh %3 4 B TNCAP #
F L R R R T R

WAD775 2 WAD930mm -

3.1.11 Where the vehicle manufacturer
provides data showing that a deployable
system offers protection to the upper leg,
the upper legform tests will be carried out
by conducting dynamic tests. The WAD
775mm and WAD 930mm will be marked

on the vehicle in the deployed position.

3.1.11 Where the vehicle manufacturer
provides data showing that a deployable
system offers protection to the upper leg,
the upper legform tests will be carried out
by conducting dynamic tests. The
WAD775mm and WAD930mm will be
marked on the vehicle in the deployed

position.

3.93.L11F 2 §m ¥ 4 # ,»xﬁii}?%\&?'r
BB S kSRR iR IR > P
AR R 2 2
g7 o WAD 775mm % WAD 930mm
ot B R 1 e

3&&MJ%§@%%&%1&%%%

BB 3N K Sk i mn Rk o B
EIRBCA SRk - B R 2 A 5N
{7 o WAD775 2 WAD930mm #-
R ERET R

3.2.5 Repeat Sections 3.2.3 to 3.2.4 moving
the edge along the length of the wing, A-
Pillar and Cant Rail if required (depending
on the anticipated position of the 2500 Wrap

Around Distance).

3.2.5 Repeat Sections 3.2.3 to 3.2.4 moving
the edge along the length of the wing, A-
Pillar and Cant Rail if required (depending

on the anticipated position of the 2100 Wrap

Around Distance).

39.32.5 #£4F 39323 2 39324>
DR FEFF A LZ RIE
(Cant rail) (&9 %k =) (& WAD
2500mm 2 FEHp =% ) A o

3.9.3.2.5 £4f 39323 2 39324
BB R FESF A LZ R
(Cant rail) ( i §F % k=) (i
WAD2100 2z 5g#p =% ) ## o
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3.2.8 A partial modification of the side 3.2.8 A partial modification of the side 3.9.328 &P 3.93.7.2 H w4 5439328 & 3.9362 HTEE LT
reference lines may be necessary subsequent| reference lines may be necessary subsequent| 2k > ¥ /& 3823 BE R 4 4 o Lo T ORINAFR G LT M
to the determination of the corner reference | to the determination of the corner reference
points according to Section 3.7.2. points according to Section 3.6.2.
3.5 Windscreen Rear Reference Line 3935 R BB 2T @
The windscreen rear reference line is defined Wk A2 SR Bk R T
as the physical rearmost edge of the visible AEFEFH S22 3% bR
windscreen glazing. Glazing at the rear edge B ‘i " A RIS 2B
of the windscreen that is behind a rubber e BE o FRHAABFES F TR
seals will be counted as the roof. Where a AT P Fié B (bdcdE b 2 5, Y
there is no discernible boundary for the TE-RA )RR RFE S 2 IR
windscreen rear reference line e.g. the T & 514 700mm £ ~ T T %:“f' LRGN
windscreen has formed part of the roof, then wdE T ¥R R fS A 45
the windscreen rear reference line is defined B2 IR FeoFiiEh Ay
as the geometric trace of the highest points o 0 BN iR BBENZ 53 &
of contact between a straight edge 700mm Ff ek e Lt o
long and the front surface of the windscreen
when the straight edge, held parallel to the
longitudinal vertical plane of the car and
inclined rearwards by 45°,
3.5.1 Beginning at the vehicle centreline draw 3935.1 j&& 4me s MBE A0 L F
a line outboard along the intersection of the BERiSEFE RN DAL 2 2 e
rearmost glazing edge with the rubber seal ‘hipld - EA G BB 2 kil
up to the outboard edge of the glazing. Moo
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3.5.2 Using the template defined in Section
3.4.5, place it on the vehicle with corners
A’ and ‘B’ coincident with the side
reference line. Ensuring these two corners
remain coincident with the side reference
line, the template shall be slid progressively
rearwards until the arc of the template
makes first contact with the bonnet rear
reference line. If the contact between the
template and windscreen rear reference line
is tangential and the point of tangency lies
outside the arc scribed by points ‘C’” and
‘D’, then the windscreen rear reference line
is extended and/or modified to follow the
circumferential arc of the template to meet
the side reference line

3.5.3 If the template does not make
simultaneous contact with the side reference
line at points ‘A’ and ‘B’ and tangentially
with the windscreen rear reference line, or
the point at which the windscreen rear
reference line and template touch lies within
the arc scribed by points ‘C’ and ‘D’, then

additional templates shall be used where the
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radii are increased progressively in i
increments of 20mm, until all the above
criteria are met.
3.6 Marking Wrap Around Distances 3.5 Marking Wrap Around Distances 3.93.6 Hiw FaxTFE(WAD)Ee [3.9.3.5 4# ¥4 ie(WAD)# 2
The headform test area is defined as the outer |The headform test area is defined as the outer |Ef 8 #3385 % 8 € & = 2 §m ¢ %"5 FIEEINECAIRSR RE TR G BRI
structure that includes the upper surface of | structure that includes the upper surface of Hooe 0 BRI P tAka o] Ho @ a‘f- ATy kv R NG e
all outer structures. It includes, but is not all outer structures. It includes, but is not ?‘;%5% RRE ez w3 B E Fé)%% ER A A LA SRR TR B
limited to, the bonnet, wings, windscreen limited to, the bonnet, wings, windscreen 4 ~ 3k BB 2§ ¥ (Scuttle) TR BABZF T (Scuttle)

scuttle, wiper arms/spindles, windscreen
frame, A-pillars and roof. It is bounded by
the geometric trace of the 1000mm wrap
around line in the front, the Bonnet Side
Reference Lines and the 2500mm wrap
around distance (WAD).

scuttle, wiper arms/spindles, windscreen
frame, A-pillars and roof. It is bounded by
the geometric trace of the 2000mm wrap
around line in the front, the Bonnet Side
Reference Lines and the 21200mm wrap
around distance (WAD).
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Figure 9: Marking wrap around lines
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3.6.4 Mark on the bumper/grille, bonnet top,
windscreen, A-pillars and/or roof the wrap
around distances of 775mm, 930mm,
1000mm, 1500mm, 1700mm, 2100mm and
2500mm. These are the geometric traces
described on the outer surface of the vehicle
by the end of flexible tape or wire 775mm,
930mm, 1000mm, 1500mm, 1700mm,
2100mm or 2500mm long, when it is held in
a vertical fore/aft plane of the car and
traversed across the front of the bonnet and
bumper.

3.5.4 Mark on the bumper/grille, bonnet top,
windscreen, A-pillars and/or roof the wrap
around distances of 775mm, 930mm,
1000mm, 1500mm, 1700mm and 2100mm.
These are the geometric traces described on
the outer surface of the vehicle by the end of
flexible tape or wire 775mm, 930mm,
1000mm, 1500mm, 1700mm or 2100mm
long, when it is held in a vertical fore/aft
plane of the car and traversed across the
front of the bonnet and bumper.
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3.6.7 Repeat steps 3.6.2 to 3.6.6 until the
width of the vehicle has been marked up to
the Side Reference Lines.

3.6.8 Join the points marked on the bonnet to
form lines at wrap around distances of
775mm, 930mm, 1000mm, 1500mm,
1700mm, 2100mm and 2500mm. Points
located on WAD 1000mm up to and
including WAD 1500mm will be assessed
using the child/small adult headform. Points
rearward of WAD 1700mm up to and
including WAD 2500mm will be assessed

3.93.5.7 £4F 3.93.52 % 3935.6%

3.5.7 Repeat steps 3.5.2 to 3.5.6 until the 39.3.6.7 £4F 3.9.3.6.2 F 3.93.6.6 %
width of the vehicle has been marked upto | 2% > & |2 %3 ] 54 A FI N
the Side Reference Lines. S S

3.5.8 Join the points marked on the bonnet to
form lines at wrap around distances of
775mm, 930mm, 1000mm, 1500mm,
1700mm and 2100mm. Points located from
1000mm to 1500mm WAD inclusive will
be assessed using the child/small adult
headform. Points from 1700mm to 2100

mm WAD inclusive will be assessed with

the adult headform, see Figure 10.

39368 # @ > &

# 775mm -~
930mm~1000mm~1500mm~1700mm
2 2100mm %% A% 7 jE2_ o8t

B i@ = 4 WAD 1000mm & WAD
1500mm gL 3523 /o] A= 4
FEIRHCAF=E ; WAD 1700mm 2. {8
I WAD 2500mm 8ER] * ¥ & 4 g
PR FEE 5 4o B) 10 Ao o 2 WAD
1500mm 2.t 2 WAD 1700mm % #*

FoE PP LIRS AT APERP
w o 3T o

39358 # % * & ¥ 775mm -~
930mm~1000mm~1500mm -~ 1700mm
Z 2100mm i ¥ A% € pE2 s
A %) A A 01000mm 3 1500mm %]
B AR B L 222 /) Al A

A ERIRHECAEEE 5 1700mm 3 2100
mm e FARX T _FEPBLR] F 3 A &

FEENHCAREE 0 4o 10 #FF o
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with the adult headform, see Figure 10. The
headform to be used in the area rearward of
WAD 1500mm up to and including WAD
1700mm depends on the location of the
bonnet rear reference line (BRRL).

3.6.9 Where the BRRL is rearward of WAD
1500mm up to and including WAD
1700mm, points forward of and directly on
the bonnet rear reference line will be
assessed using the child/small adult
headform, while points rearward of the
BRRL will use the adult headform. Where
the BRRL is rearward of WAD 1700mm,
the child/small adult headform shall be used
up to and including WAD 1700mm.

3.6.10 Where the BRRL is between and area
rearward of WAD 1500mm up to an
including WAD 1700mm, the zone is
determined by the designated impactor
detailed in Section 3.6.9.

3.5.9 Where the bonnet rear reference line is

between 1500mm and 1700mm WAD,
points forward of and directly on the bonnet
rear reference line will be assessed using the
child/small adult impactor. Where the
BRRL is rearward of 1700mm WAD, the
child/small adult headform shall be used up
to and including 1700mm. Points rearward
of the bonnet rear reference line between
1500mm and 1700mm WAD will use the

adult impactor.

S hEE 2RECA] 0 Bt S

B ¥4 4% RBRRL)Z 3§ o

3.9.3.6.9 % BRRL i+ ** WAD 1500mm
Z_t4 2 WAD 1700mm » B > & F

gt mz e Tl‘"vi)“‘?:« 28 /)
A BRI R R
P E B o A IR R R R o
% BRRL =* WAD 1700mm 2z_ {$

e

J

= 5 p] WAD 1700mm # = (& 42

WAD 1700mm ) %% 5 24/
LB AR R
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3.93.6.10 % BRRL

= A

'BRRL £

39359 5 3 B F (83 HF Mt
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Fopa>d Fis> 2dmz o
GRE TR/ A A IO
ﬂ%%a% F I *ﬁ§@~%%
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1700mm % LAXZFEF 2. " ¥ 5

= A FEINE AR RS
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11. Where multiple or continuous contacts
occur the most outboard contact shall form
the corner reference point.

3.7.1 The corner reference point shall be
transferred forwards onto the WAD 775mm
at the same distance from the vehicle
centreline.

3.7.2 In case of the corner reference point

11.Where multiple or continuous contacts
occur the most outboard contact shall form
the corner reference point.

3.6.1 The corner reference point shall be
transferred forwards onto the WAD775mm
at the same distance from the vehicle

centreline.

3.6.2 In case of the corner reference point

OEY PR P

39371 ¥ & Y BREMED KR R
A0 RS w0 e f T WAD 775mme

=4

5 Bz

39372 £ § & £ WAD

2025 & %% Euro NCAP L% 2022 # 5 Euro NCAP 3 i% 27 TNCAP i£% ¥ % (% = %) #/ TNCAP § - R4%
SE T Sl wrsea D\ g
------- ¥ ‘_“ < ‘.‘ v St : .\H 2100mm
\ . ALY Ng . W Y2 B A\
----------- "|‘ 1o 4 T ‘l‘l _a— 1700 mm _‘l‘;-“ 1700mm
_____ : ' I e ‘ ' — ,‘ 1500mm
"""""" S o S
..‘;’.. :': ;ggomn:“m i . : .,‘: a— 1000mm
\ : 1y : S . 1 = osomm
e - o e e e 775mm
_______ - | 7
‘ Figure 10: Headform test area =
Figure 10: Headform test area P10 @ BRI A R B B110 © et Hcd]cdoe W i
3.7 Corner Reference Point 3.6 Corner Reference Point 3937 %4 %38 3936 %4 %78
The Corner Reference Point is defined as the |The Corner Reference Point is definedasthe |%* & 23 ZBL3 K i w > 2 F a4 23|t S Y e x5 w2 8 Fo g 5d
intersection of the Bonnet Leading Edge intersection of the Bonnet Leading Edge M(4r3933)8m > 2 F R 23| M(4r3.933)8w > 8 F > 43
reference line (Section 3.3) and the Bonnet | reference line (Section ) and the Bonnet M (403.932) 2 28 4B 11 #7| 2 (403.9.32) 2.2 8- 4@ 11 7
Side reference line (Section 3.2), see Figure | Side reference line (Section 3.2), see Figure | 7 % 7 % BReV i@ 4 ff > Bl v gt 7 o ? )a % % é ?#&ﬁ% -UBPE gy

39361 $4 Y BB ED R0 M
A0 B3 w454 © WAD775mm

3.9.3.6.2 F% 4 %3 gLzt 1000mm

34




2025 # %% Euro NCAP L%

2022 & % Euro NCAP #.3%

37 TNCAP if + ¥ %(% = %)

$ /& TNCAP % - =483

being located rearwards the WAD 1000mm,

a line connecting the corner reference point
and its forward projection onto the WAD
1000mm at the same distance from the
vehicle centreline shall replace the section

being located rearwards the WAD 1000
mm, a line connecting the corner reference
point and its forward projection onto the
WAD 1000 mm at the same distance from
the vehicle centerline shall replace the

1000mm 8 = > Pl 12 42 44 & £
B2 § 4 ST EA D RY R4 E
#4843 WAD 1000mm =g
ﬁ’%$%%%£&{#ﬁ%1w
AT RINL T B

2 g FARTGER S 0 BB R
FLEAYEAFLETBY D R
AP FEYE e 5 H S T 1000mm 2
i FARRENE H 0 A5 ot
PSS SIRER RN S S

of the side reference line which is located section of the side reference line which is B oo
forwards the corner reference point. located forwards the corner reference point.
3.8 Bumper Reference Lines 3.7 Bumper Reference Lines 3.9.3.8 &% 2T M 3.93.7 &% 2T R
3.8.5 Repeat Sections 3.8.3 and 3.8.4 along  |3.7.5 Repeat Sections 3.7.3 and 3.7.4 along |3.9.3.8.5 # 4§ 3.9.3.8.3 %2 3.9.3.84 #|3.9.3.7.5 €£4§ 3.9.3.73 % 39374 %
the whole of the length of the bumper. the whole of the length of the bumper. 5’? EIERBEEGERERY R O ERERBEREELER Y RSE
o ga o

3.8.8 Proceed as per Sections 3.8.2 to 3.8.6
this line is the Lower Bumper Reference
Line.

3.7.8 Proceed as per Sections 3.7.2 10 3.7.6
this line is the Lower Bumper Reference

Line.

3.9.3.8.8 £4F 3.9.3.82 3 3.9.3.8.6 %

3.93.7.8 £4fF 3.93.72 3 393.7.6 %

Tk 2 g T S 24 M(LBRL)e

FroiE 2 ErgfE T 3 54 ®(LBRL)e

3.9 Bumper Corners, Bumper Test Zone and

Internal Bumper Reference Line

3.9.13 For every upper legform grid point
outboard of the bumper beam, use the
average bumper beam height allocated to
the outermost grid point on the bumper
beam as defined in 3.9.14.

3.8 Bumper Corners, Bumper Test Zone and

Internal Bumper Reference Line

3.8.13 For every upper legform grid point
outboard of the bumper beam, use the
average bumper beam height allocated to
the outermost grid point on the bumper
beam as defined in 3.8.14.

3939 FEEEE BRI ER R
R

éiﬂuiﬁ%ﬁﬁﬁﬂwfjwm

FA etk iz * 3.9.3.9.14 T &
2 Bt s i R R B P Rl B2
FEEFRTIIEZ R -

$[3.93.8 WG EE G RKE B

O RN “K%ﬁi R

3.9.3.8.13 W'k 15 fF HR M )20 F R
oAl el it ® 393814 Tk
2R A R R Bt R e B2
g T I08 A -
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3.9.17 The internal bumper reference line is
then constructed using the heights marked
on the bumper face in 3.9.16 up to a
maximum height above ground reference
level of 520mm. Where there are locations
above 520mm, the internal reference line
will be limited to no more than 520mm
above ground reference level for those
locations.

3.8.17 The internal bumper reference line is
then constructed using the heights marked
on the bumper face in 3.8.16 up to a
maximum height above ground reference
level of 520mm. Where there are locations
above 520mm, the internal reference line
will be limited to no more than 520mm
above ground reference level for those

locations.
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3.10 Marking Headform Impact Area Grid
Points

3.10.2 Mark Wrap Around Distances (not
lines) on the centreline only at 100mm
intervals. Start from Wrap Around Distance
1000mm and end at Wrap Around Distance
2500mm. For vehicles with a V-shaped
front end it may also be necessary to mark
additional Wrap Around Distances of
2600mm, 2700mm, etc. See Figure 17.

3.10.4 Repeat step 3.10.3 for every wrap

around distance on the vehicle centreline

until the entire headform impact area is

3.9 Marking Headform Impact Area Grid
Points

3.9.2 Mark Wrap Around Distances (not
lines) on the centreline only at 100mm

intervals. Start from Wrap Around Distance

1000mm and end at Wrap Around Distance
2100mm. For vehicles with a VV-shaped
front end it may also be necessary to mark
additional Wrap Around Distances of
2200mm, 2300mm, etc. See Figure 17.

3.9.4 Repeat step 3.9.3 for every wrap around

distance on the vehicle centreline until the

entire headform impact area is marked with

3.9.3.10 3o 5f 2R e B 2 B
3.93.102  fdEd M K WAD

1000mm F¥ 430 i F B g 28 ¢F # B
o 100mm & R TR 0 E O3
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FA2Z 24w T o & ke
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Yo 17 #75% o
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marked with grid points. Depending on the | grid points. Depending on the shape of the | P& 2 §&37%k (G4 dm®m > & V F| BRI fwK (bldcd fgn > 5 V F
shape of the vehicle, (e.g. V-shaped vehicle | vehicle, (e.g. V-shaped vehicle frontend)it | 3] ) > ¥ it /f & # 3 2600mm ~| 3] ) ¥ i F & %3z 2200mm -~

front end) it may be necessary to also use may be necessary to also use the wrap 2700mm % o AR T FEEL o 4o B]| 2300mm F Hoe K AR TFEEL o 4o B
the wrap around distance points at 2600mm, | around distance points at 2200mm, 17 #7517 o 17 #1757 ©
2700mm, etc. See Figure 17. 2300mm, etc. See Figure 17.
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Figure 17: Grid points ; B 17 © BF3nis e o BhE e
Figure 17: Grid points Bl 17 @ BpiRiisk e ghihie
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will contain the prefix ‘A’. All (bi)cyclist
grid points will contain the prefix ‘B’.
3.11.2 The child/small adult zone is defined
as all grid points on WAD 1000mm up to
and including WAD 1500mm.

3.11.3 The adult zone is defined as all grid
points rearward of WAD 1700mm up to and
including WAD 2100mm.

3.11.4 The cyclist zone is defined as all grid

headform points will contain the prefix ‘A’.

Pl A S BEf c 73 p 78 5

gy U BWmSLHEE o
393.11.2 @3/ A1+ 2 R TE L

=3 WAD 1000mm 2_{é 3 WAD

1500mm ( ) 2 7% 8 o
39.3.113 = X B T &K 5 =3 WAD

1700mm 2_ (¢ 2 WAD2100mm( 7z )
2975 gk o
393114 p F2 81 B T H 5L =30

2025 # %< Euro NCAP #.3 2022 # 3% Euro NCAP .3 i3 37 TNCAP £~ ¥ % (% = %) ¥ TNCAP % - w3 3F
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Figure 19: Deleting grid points Figure 19: Deleting grid points
@wi%%ﬁw*%%ﬁﬁ$¢* Bl 19 = #0584 SRS ] 20
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3.11 Identification of the Headform Grid |3.10 Identification of the Headform Grid  [3.9.3.11 Ep ¥R -7 e 12 Bha %) 3.9.3.10 EpIRHCT) et BRG]
Points Points
3.11.1 All child/small adult grid points will |3.10.1 All child/small adult headform grid ~ [3.9.3.11.1 #75 2% /-] 3] = A 3 $8:3.9.3.10.1 #7F 523 /-] 3] = A FF 040
contain the prefix ‘C’. All adult grid points | points will contain the prefix ‘C’. All adult ol C YRl ER T o A e REl AlEEmRREREREY L C B

B R A AR R S
FBER] S LA BB E o
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points rearward of WAD 2100mm up to and WAD 2100mm 2 ¢ ¥  WAD
including WAD 2500mm. See Figure 20. 2500mm (2 ) 2. %7% R EL > 4ofF)
20 #77 o

Figure 20 Identification of VRU headform B 20 @ s3Fap e KR ®
zones e

GFr2R AT B7) GrZR AT BT)

3.11.8 Every point will be identified firstly by|3.10.5 Every point will be identified firstly by|3.9.3.11.8 & 3 % & 8k 12 4p B 87 2%(3.9.3.10.5 = i % 2 2L 2L 12 4p B g 30
the relevant headform impactor (A or C), the relevant headform impactor (A or C), WA B (AR C)iFHET o #:z» WA ERB(ASNC) AT &
then by the row, then by the column. See then by the row, then by the column. See FLH R 570 Ao 21 Ao oo FLA R 507 4cB 20 FroT o
Figure 21. Figure 20.
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Figure 21 Labelling of the headform grid Figure 20 Labelling of the headform grid 8] 21 * Bg R3] 4 $2 2L 30 5 Bl 20 © BF 387 e BES 5L
points points

3.14.4 Every point will be labelled firstly by |3.13.4 Every point will be labelled firstly by (3.9.3.14.4 = i 3 $. 2L L 12 4p B & #(3.93.13.4 & B e 824 2 4p B (78
the relevant impactor (U or L), then by the | the relevant impactor (U or L), then by the BUXLD:EFAERT o #Fi&F | BULLDEGFERT » £F 58T
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individual number. See Figure 23.

individual number. See
3.13.5 Figure 22.

4[] 22 #7T o

4 Headform DATA
4.1 Manufacturer Supplied Data

4.1.4 Some grid points shall have a default
red rating awarded to them. These shall be
clearly identified as defaulted in the
predicted data. The only areas to be
defaulted red are as follows:

* A-pillars

* Roof

4.1.5 Where the vehicle manufacturer can
provide evidence that shows either an A-
pillar or the roof is not red, those grid points
will be considered in the same way as other
points.

4.1.6 Grid points on the side reference line
that are rearward of the bonnet rear

reference line will be deemed as grid points

on the A-pillars.

4 Headform DATA
4.1 Manufacturer Supplied Data

4.1.4 Some grid points shall have a default
red or green rating awarded to them. These

predicted data. The only areas to be
defaulted are as follows:

- A-pillars = Default red (unless data is
provided to suggest otherwise)

- Windscreen glazing = Default green
(except for areas defined in Section 1.1.1 to
4.1.7)

shall be clearly identified as defaulted in the

% 37 INCAP i * ¥ (% = %)
4B 23 #roF e

394 B3R %3_‘@]@::}7%

39414 300 gL o RE 75 ?;T
Wi 2 wITRASY F UR
FER o PREFTE 40T

(DA 1=

)2 7

394.15 =2 g‘.ﬁi#%é‘bﬁlh?ﬁ% &g
AR LS > PiEE e
REFZSAEH gk o

39416 w33 Fis> f2FMis> 2
Pl 2 MR LR AR 5 A L

394
3.94.1

B IR cdy
LR CES R S

4.1.4 o B2 EERE TR
HEGEE RN SR RS Rl &
RS TR TR AT

(DA = FEk & ﬂ,f b @ iRE K

E#cdE A B

Q)ihh 3 = PR % (39415 3
39417 T&2 ®iE )

40




2025 & %% Euro NCAP .3 2022 & % Euro NCAP .3 5TTMAPM'§$ﬁ;%J i TNCAP % - =43
4.1.7 Grid points on the windscreen glazing |4.1.5 Any grid points that are within 165mm (3.9.4.1.7 35k # 33 F FERI 5 % F (39415 Hh B F =% FF < F
that are predicted green will be excluded of the solid strip around the periphery of the | #% BE 3-8 % gk ¢ %’l:}*k » BB £ (Solid strip)165mm 4 I 2 #7173 %
from point selection providing that: windscreen mounting frame cannot be T AEE FLEL Y 2 (B L FEK % o 165mm §EER

* The green grid point is completely
surrounded by predicted green grid points.

* The green grid point is more than 165mm
from the solid strip around the periphery of
the windscreen mounting frame. The
165mm shall be measured along the outer
contour of the windscreen, see Figure 24.

* There are no underlying structures.

4.1.8 Where there are any structures mounted
directly behind the windscreen, such as
cameras and/or sensor systems, the
overlying grid points shall be included for
point selection.

4.1.9 Grid points on the windscreen that are
within 100mm of ANY underlying
structures in the windscreen base area,
measured from the grid point in the impact
direction of the relevant headform shall also

be included for point selection.

defaulted green. The 165mm shall be
measured along the outer contour of the
windscreen . See Figure 23.

4.1.6 Where there are any structures mounted
directly behind the windscreen, such as
sensor systems, the overlying grid points

shall not be defaulted green.

4.1.7 Grid points on the windscreen that are
within 100mm of ANY underlying
structures in the windscreen base area,
measured from the grid point in the impact
direction of the relevant headform, cannot
be defaulted green.

4.1.8 Where the vehicle manufacturer can

provide evidence that shows an A-pillar is
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not red, those grid points will be considered E2NEH gk o
in the same way as other points.
4.1.9 Grid points on the side reference line 39419 a3 & Fis3 2 Mmis > 2

that are rearward of the bonnet rear Pl 2d MR BERAR AR 5 A L
reference line will be deemed as grid points ¥ 2k
on the A-pillars.

4.1.11 Before test points are selected, default |4.1.11 Before test points are selected, 3941 11:EHR%KRED > PR EFTE 3.9.4.1.1135:? BREKRED > PARER

red locations and excluded green points will
be confirmed by the laboratory.

B W ]
165 ™™ i

. |

W

Figure 24: Windscreen periphery

measurement

defaulted locations will be confirmed by the

laboratory.

;ﬁ%ﬁ5$ﬁ%@ﬂ%ﬁ%ﬁi

Y A

Figure 23: Windscreen periphery

measurement

d%ﬂ%ﬁiéﬁﬁmo

B 23 FHh I3 BE R

4.3 Absence of Manufacturer Data

4.3.1 Where predicted data is NOT provided
by the vehicle manufacturer, the vehicle
sponsor may choose for ALL grid points to
be tested by the Euro NCAP laboratory.

4.3.2 Alternatively, test points will be

selected on a worst case performance basis.

4.3 Absence of Manufacturer Data

4.3.1 Where predicted data is NOT provided
by the vehicle manufacturer, the vehicle
sponsor may chose for ALL grid points to
be tested by the Euro NCAP laboratory.

4.3.2 Alternatively, test points will be

selected on a worst case performance basis.
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4.3.3 The bonnet marking and point selection
for all impactors will follow that outlined in
the Euro NCAP Pedestrian Testing Protocol
version 5.3.1, November 2011.

4.3.4 The latest impactors will be used which
are specified in Section 11.
4.3.5 The latest performance criteria

4.3.2.1 The bonnet marking and point

selection for all impactors will follow that

outlined in the Euro NCAP Pedestrian

Testing Protocol version 5.3.1, November

2011.

4.3.2.2 The latest impactors will be used
which are specified in Section 12.

4.3.2.3 The latest performance criteria

3.9.43.3 %2011 & 11 * Euro NCAP
A RERRAT 531 WA &
B F e R iry R EL o

39434 i * 3.9.11 R -2 B ATHH

o

3.9.4.3.5 # = ATk # % (HIC650
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A

3.9.432.1 i#pg 2011 & 11 * Euro
NCAP {7 4 FE#5% A% 53.1 %R
R B Fikie s iry @ F
‘%Lo

394322 @#* 3.9.12 Rfe2 B AT

7E-
3.9.432.3 & = B AT -2 (HIC650

5.1.4 At least one of the verification tests
shall always be a green point on the
excluded glazed area that is in accordance
with Section 4.1.7.

5.1.5 Only those grid points on defaulted red,
excluded green (noting the exception above)
positions or those coloured blue will be
excluded from the randomly selected points.

All other grid points are eligible for

5.1.4 Only those grid points on defaulted grid
positions or those coloured blue will be
excluded from the randomly selected points.
All other grid points are eligible for

selection.

selection.

(HIC650-1700) will be applied; details of | (HIC650-1700) will be applied; details of 2 1700)R 45 R & S =R R I 1700)30 45 R E & 5 LR AR
the criteria are contained in the assessment | the criteria are contained in the assessment i e F o
protocol. protocol.

5 HEADFORM VERIFICATION TESTS |5 HEADFORM VERIFICATION TESTS |3.9.5 BN R AR 3.9.5 ERIRHCA PR R

5.1 Verification Tests 5.1 Verification Tests 3951 H%#ER% 3951 ZH#ERAk

e % Bl B SR
J
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5.1.6 There is no restriction as to the location
of the randomly selected tests. Tests to
adjacent impact locations are acceptable
provided that permanent vehicle damage
would not influence other test results.

5.1.7 Where damage from already tested grid
points affects other verification tests, the
Secretariat will be informed and will take a
decision on how to proceed.

5.1.5 There is no restriction as to the location
of the randomly selected tests. Tests to
adjacent impact locations are acceptable
provided that permanent vehicle damage

would not influence other test results.

points affects other verification tests, the
Secretariat will be informed and will take a
decision on how to proceed.

5.1.6 Where damage from already tested grid |3.9.5.1.

39516“:3’.1*%&1—53‘&F$%1’#:%’_‘339515"@1%13#&‘,4%5?% R
#] veqw ARAET R égfs.tiu *’é’rﬂgﬁa? ﬂ\zjﬁim zgui
HHREE S T X Ap A2 P éf:‘%?‘%% v TR E F s AR AR 2 R R
BR%&k o R e

39.5.1.7 @ R FRE 39516 ¢ FRERIZHEF ¢ ¥
PR et R TBE PG R ERR R TR BIE
i"ﬂ—ﬂ/#'?;T**E° Tod Hlg ™ - o

results in a colour change of three or more
boundaries, the Secretariat will allow the
vehicle manufacturer to sponsor two retests
in that location (assessment years 2023 &
2024 only).

5.3.2 Results to glazed points that were not
predicted green may not be retested.

5.3.3 The results of the re-tests will only be

accepted where atypical performance has

been demonstrated and is supported by all

5.1.8 The results of all verification tests will |5.1.7 The results of all verification tests will |3.9.5.1.8 #73 ZE#F&RS % v € % »(3.95.1.7 77 REFREF ¥ § >
be used in the calculation of a correction be used in the calculation of a correction BN ;e N NI : il N
factor. factor.

5.3 Testing Glazed Points (5 2023 = EREEE F &g

5.3.1 Where a test point to a glazed area A Lﬁi %-)
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of the following data:
Physical and/or CAE test data, from at
least three impacts to the same test location
All acceleration traces (X, y, z, resultant)
must be provided
Details of headform instrumentation used
High speed film for physical test or
animation for CAE data
5.3.4 Where the three results are all a
different colour the original test result shall
be applied to that grid location. Where any
two results are of the same colour, that
colour shall be applied to the grid location.
5.3.5 Euro NCAP will consider adoption of
an improved definition for atypical
behaviour on glazing tests should one

become available.

6 DETERMINATION OF UPPER
LEGFORM AND LEGFORM IMPACT
POINTS

6.1 Legform to Bumper Tests

6.1.1 The legform to bumper tests will be
conducted to selected grid locations within

the test zone defined in Section 3.9.

6 DETERMINATION OF UPPER
LEGFORM AND LEGFORM IMPACT
POINTS

6.1 Legform to Bumper Tests

6.1.1 The legform to bumper tests will be
conducted if the lower bumper reference

line at the chosen grid point is less than

3.9.6 b ) g e e oed
L kS
3.9.6.1 (B R 2 PR IRRC Rk

3.9.6.1.1 *+3.939 % &2 #% % iE
Bt B o R 2 A
Ui -

3.9.6

FORERRHA] B R R
.

T

3.9.6.1 i 2 MINHCA RS
39.6.1.1 %52 dmrkt ¥ R i
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HBEEER B -] 3T 425mm 0 R (T
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425mm above the ground when the test W % 2 PR IRHCA RSk o B B R In
vehicle is at its Normal Ride Attitude. For AR PINEE R T S AT SRR
vehicles where part or all of the Lower B WA 425mm 0 PR 3.9.6.1.2
Bumper Reference Line is above 425mm, 2 39614 EH L T
select the bumper impact points as in BFST 39.62H7E% -

Sections 6.1.2 to 6.1.4 and afterwards refer
to Section 6.2.

6.1.4 Symmetry is applied across the vehicle. |6.1.4 Symmetry is applied across the vehicle. [(i% 377 #2388 F ¥ %) 3.9.6.1.4 g 2 w5 RLE I -
Tests can be made on both sides of the Tests can be made on both sides of the BTV RAIRE- PR o F et 750—
vehicle. For each pair of symmetrical grid | vehicle. For each pair of symmetrical grid PR RS EE - B FF
points the laboratory chooses the point to be | points the laboratory chooses the point to be oo
physically tested. actually tested.

6.1.6 Where the vehicle manufacturer 6.1.6 Where the vehicle manufacturer (377 BERFTET %) 39.6.1.6 § 2 ip¥ FHis e R A
believes that the performance of an believes that the performance of a non B EA B —?/FE.\ ok
unselected point will not be reflected selected point will not be reflected correctly el I AL F TR
correctly or symmetry does not apply, they | or symmetry does not apply, they may fetighpr > B iﬁ % ﬂ HEHEp p. ir
may choose to sponsor additional tests to choose to sponsor additional tests to any of uEh2 FRhRE O dp AR ER b
any of these points. Nominations must be these points. Nominations must be made for W AHES BF A R Ak B
made for both possible starting points and both possible starting points and before the AR :}ﬁ T 48 3.9.6.13 HP o @
before the first point to test is chosen as first point to test is chosen as detailed in R }’éﬁﬁ TH (@ R pé 7z ?
detailed in Section 6.1.3. Section 6.1.3. EERMEY B PdRES )

6.2 Upper Legform to Bumper Tests 3.9.6.2  iErEfE 2 P WIINHD ]34):“‘56?
6.2.1 These tests are conducted, instead of the 3.9.62.1 & f@pat it ¥ FRLET o
legform to bumper tests, where the Lower FREET S AT MY (e
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Bumper Reference Line at the position(s)
defined in Section 6.1, is greater than
500mm vertically above the ground at the
vehicle’s normal ride attitude. Each grid
point shall be regarded individually, i.e. it
may be necessary to use the legform to
bumper test and the upper legform to
bumper test at different locations on the
same vehicle.

6.2.2 Where the Lower Bumper Reference
Line at and position defined in Section 6.1,
is between 425mm and 500mm vertically
above the ground at the vehicle’s normal
ride attitude, the vehicle manufacturer may
choose to use either the Legform to bumper
test or the Upper Legform to bumper test for
this test point.

6.2.3 The upper legform to bumper tests must
be carried out at the same lateral position as
the points selected in Section 6.1, with the
intersection of the longitudinal and lateral
planes, at the centre of the impactor, aimed
mid way between the Upper Bumper

Reference Line and the Lower Bumper

3.9.6.1 T &) fEF B + 3 500mm >

PR (7 A TE 3% m 2L G 45 2
IMPCA R o & BB L Y
TR TR IET R FE AR
¥ GE TR 2 RN R
Wt fE 2 b IR SRS o

3.9.622 B EAt R K P RET

FREEET D ETREE (e
3.9.6.1 7 & )FEHF B 43 425mm &2
500mm 2 & - A% dm 3 F (9 F 3% 2%
R BLIE (T R R 2 WA Rk
B R 2 b R IRETA SRS o

3.9.6.2.3 Wi it 2 ¥ RRRHA GRS Y
Fef e 8 B2 3961 RITEH
B RO HeHEEe T LR e
FEY o ARG S A
A G T2 FE R -
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Reference Line.

6.2 Upper Legform to WAD775mm Tests

6.2.1 A test is not required if the calculated
impact energy would be less than 160J.

6.2.2 The vehicle manufacturer must identify
any asymmetrical grid points before the
start location is selected and any
nominations are made.

6.2.3 The Euro NCAP Secretariat will select
one of the locations U0 or U1 for testing;
additional tests will then be performed to
every second grid point outboard of this
point.

6.2.4 Symmetry is applied across the vehicle.
Tests can be made on both sides of the
vehicle. For each pair of symmetrical grid
points the laboratory chooses the point to be
actually tested.

6.2.5 Grid points that have not been tested
will be awarded the worst result from one of
the adjacent points.

6.2.6 Where a point is to be awarded a

symmetrical or adjacent result, there must

6.3 Upper Legform to WAD775mm Tests

6.3.1 A test is not required if the calculated
impact energy would be less than 160J.

6.3.2 The vehicle manufacturer must identify
any asymmetrical grid points before the
start location is selected and any
nominations are made.

6.3.3 The Euro NCAP Secretariat will select
one of the locations U0 or U1 for testing;
additional tests will then be performed to
every second grid point outboard of this
point.

6.3.4 Symmetry is applied across the vehicle.
Tests can be made on both sides of the

vehicle. For each pair of symmetrical grid

points the laboratory chooses the point to be

actually tested.
6.3.5 Grid points that have not been tested

will be awarded the worst result from one of

the adjacent points.
6.3.6 Where a point is to be awarded a

symmetrical or adjacent result, there must
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be no more than a 10% difference in the
calculated impact energy between the two
points. Where the energy differs by more
than 10%, a test is required.

6.2.7 Where the vehicle manufacturer
believes that the performance of a non
selected point will not be reflected correctly
or symmetry does not apply, they may
choose to sponsor additional tests to any of
these points. Nominations must be made for
both possible starting points and before the
first point to test is chosen as detailed in
Section 6.1.2.

be no more than a 10% difference in the
calculated impact energy between the two
points. Where the energy differs by more
than 10%, a test is required.

6.3.7 Where the vehicle manufacturer
believes that the performance of a non
selected point will not be reflected correctly
or symmetry does not apply, they may
choose to sponsor additional tests to any of
these points. Nominations must be made for
both possible starting points and before the
first point to test is chosen as detailed in
Section 6.1.2.
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8 PERFORMING OF PEDESTRIAN 8 PERFORMING OF PEDESTRIAN 3.9.8 (R o e 3.9.8 7 A WAk A IR
IMPACT TESTS IMPACT TESTS

8.2 Propulsion System 8.2 Propulsion System 3982 it kit 3982 Jaig kit

8.2.1 An air, spring, electric or hydraulic gun |8.2.1 An air, spring or hydraulic gun will be [3.9.8.2.1 # * 7 § ~3&E¥ ~ & 4 £/%|3.982.1 @ * 7 45 ~®F A p R
may be used to propel the various body used to propel the various body form R fEE LN EMEEE o AN R R o
form impactors. impactors.

9 LEGFORM TESTS 9 LEGFORM TESTS 399 PR IRBCA] iR 399 IRFCA| 2R

9.1 Description of Legform and its 9.1 Description of Legform and its 3.99.1 REIRHA 2 H EERR R 3.99.1 WA E H EER G

Instrumentation

Instrumentation
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9.1.1 The legform impactor used shall
conform to the specification in ISO/TS
20458:2023.

9.1.2 Instrumentation:

GFr&ER AT £ %8)

9.2 Certification

9.2.1 The certification procedures are based
on the FlexPLI inverse certification test?
and are detailed in the aPLI user manual.

9.2.2 The dynamic certification corridors are
detailed in Euro NCAP Technical Bulletin
TB 032.

9.2.3 The legform shall be re-certified after a
maximum of 20 impacts and at least once
every 12 months.

9.2.4 If the legform exceeds any of its lower
performance limits then it shall be re-
certified.

9.2.5 The legform shall be re-certified
according to the procedures prescribed in
ISO TS 20458.

2 Un regulation No. 127, revision 2.

Available at

9.1.1 The legform impactor used shall
conform to that specified in UN Regulation
No. 127 Revision 2, Annex 4.

9.1.2 Instrumentation:

GrHER*7 %)

9.2 Certification

9.2.1 The certification procedures are detailed
in UN Regulation No. 127 Revision 2,
Annex 6, Chapter 1.4.

9.2.2 The legform shall be re-certified after a
maximum of 20 impacts and at least once
every 12 months.

9.2.3 If the legform exceeds any of its lower
performance limits then it shall be re-
certified.

9.2.4 The legform shall be re-certified
according to the procedures prescribed in
UN Regulation No. 127 Revision 2, Annex

6, Chapter 1.2 at least once a year.
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https://unece.org/transport/vehicle-
regulationswp29/standards/addenda-1958-
agreement-regulations-121-140

9.3 Test Procedure - Pre Test 9.3 Test Procedure - Pre Test 3993 FEHALLE —F kK 3993 RBHAERE —FEHW

9.3.5 At the time of first contact the bottom  |9.3.5 At the time of first contact the bottom  (3.9.9.3.5 5 =% #&f§ P¥ > 3R H2A] A $8(3.9.9.3.5 F 4/ pF > 30 HCR AR
of the legform shall be 25mm above Ground| of the legform shall be 75mm above Ground| & *% ‘i % T g 3 25mmt| B3WE e 2F T s 3 75mm+t
Reference Level +10mm. The measurement | Reference Level +10mm. The measurement | 10mm e B & & B p 22204 & | 10mm e E 3 & B p 223054 &
must be taken from the bottom of the must be taken from the bottom of the I~ |iTe l%?iii TR fé_ B o Mg iEiwFEETREER

legform without any protective covers.

legform without any protective covers.

9.3.6 Insert blocks under the wheels of the
vehicle such that vehicle height is raised as
required by the gravity correction method
used to ensure the above tolerance; and the
tolerance for direction of impact are both
satisfied. Alternatively, ensure that the

vehicle is positioned above a trench in the

9.3.6 Insert blocks under the wheels of the
vehicle such that vehicle height is raised as
required by the gravity correction method
used to ensure the above tolerance; and the
tolerance for direction of impact are both
satisfied. Alternatively, ensure that the

vehicle is positioned above a trench in the
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A A mE AL LA RE 2R
Fo R FFL X RFEF
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4ol 27 #7F e
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floor. See Figure 27. floor. See Figure 26. GE%RBR A7 BlT) GE%RBR A7 BlT)

GFr$+REATB7) Gr&RE =7 Bl7)

9.3.8 To ensure that the legform impacts with {9.3.8 To ensure that the legform impacts with [3.9.9.3.8 & 7z %2230 i3] 8 2. K $7(3.9.9.3.8 3 /FEET IR ol 2 K 3R
its bottom at the correct height above the its bottom at the correct height above the FAE G PR PR RE O RIER| NG P32 EER R KR
ground a correction to take into account the | ground a correction to take into accountthe | 843 f o 41‘ TRAERF BT EE %?‘3 wa’*'l D EEFRREF BT E :E‘_
action of gravity when the legform is in free | action of gravity when the legform is in free | 4 §2 58 : BOEIHCAIRESE h & DV AR B IR ﬁhﬁ}ﬁ. h ¥

flight is required. This can take the form of

flight is required. This can take the form of
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raising the legform a distance h, and firing it
horizontally so that the action due to gravity
results in the bottom of the impactor being
at 25mm above ground level at the point of
first contact with the vehicle. This can be
achieved using the method in Section 9.4.
However, this method will only remain
within the tolerance specified in 9.5.9 if its
free flight distance is about 400mm or less.
For test houses that use a free flight distance
of more than 400mm then the legform shall
be fired using a ballistic correction

procedure as described in Section 9.5.

raising the legform a distance h, and firing it
horizontally so that the action due to gravity
results in the bottom of the impactor being
at 75mm above ground level at the point of
first contact with the vehicle. This can be
achieved using the method in Section 9.4.
However, this method will only remain
within the tolerance specified in 9.5.9 if its
free flight distance is about 400mm or less.
For test houses that use a free flight distance
of more than 400mm then the legform shall
be fired using a ballistic correction
procedure as described in Section 9.5.
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9.4 Compensation for Gravity (horizontal
firing)

9.4.3 Raise the propulsion system by this
calculated amount, h. The angle 8 must
remain within the tolerance specified in
Section 9.5.9. See Figure 28.

GFr&RE*7 Bl7r)

9.4 Compensation for Gravity (horizontal
firing)

9.4.3 Raise the propulsion system by this
calculated amount, h. The angle 6 must
remain within the tolerance specified in
Section 9.5.9. See Figure 27.
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9.5 Ballistic Compensation
There are two procedures which can be used
for ballistic compensation, it is at the

9.5 Ballistic Compensation
There are two procedures which can be used
for ballistic compensation, it is at the

3.9.95 B i
Wg A T A BALR 0 ) Rl
AT BGEE 2 ARR 0 AeB] 29 T o

3.9.9.5 i At 1
Mg AL T AR 0 RPIB
AT B 2 ARA 0 4B 28 i o

discretion of the test house as to the most discretion of the test house as to the most FEF2ZEG L PR L
appropriate method, see Figure 29. The appropriate method, see Figure 28. The
terms used for the calculations are: terms used for the calculations are:
GFr&RE*7 BlT) GFr%+RAF BlT) GEr$R A7 BoT) GE%RE X7 BlT)
CEEHI%) 10 UPPER LEGFORM TO BUMPER (F1%7 3.9.10 g 4% 2 RRIRECA & (3.9.10 e tE 2 b RN SRS

TESTS

BEiE)

10 UPPER LEGFORM TO WAD775mm
TESTS

10.1 Description of Upper Legform and its
Instrumentation

10.1.1 The upper legform used shall conform
to that specified in UN Regulation No. 127
Revision 2, Annex 4.

10.1.2 Instrumentation:

11 UPPER LEGFORM TO WAD775mm
TESTS

11.1 Description of Upper Legform and its
Instrumentation

11.1.1 The upper legform used shall conform
to that specified in UN Regulation No. 127
Revision 2, Annex 4.

11.1.2 Instrumentation:

3.9.10 WAD775mm 2z} % 3RHF
FE

3.9.10.1 FRAFRHECA|Z B REHRA A

3.9.10.1.1 & * 2. F "3R4 A i 2 &

UNRI27 % 2 3%it 4 2 Rz o

3.9.10.1.2 :EBX #

3.9.11  WAD775mm
R
3.9.01.1 Rz H2mk i

20 b 3R

390111/ * 2. F i g 5 4
UNRI27 % 24851 4 2 .%o

39111235 % # ¢

10.2 Certification

10.2.1 The certification procedures are

11.2 Certification

11.2.1 The certification procedures are

3.9.102 #H3%
3.9.102.1 #5%4& % %2 UN RI27 &%

39.112 %%
39.11.2.1 %45 42 UNRI27 %
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detailed in Regulation UN Regulation No.
127 Revision 2 Annex 6, Chapter 2.

10.2.2 The foam sheet® from which the pieces
of foam shall be taken shall be certified
before the test programme.

10.2.3 The upper legform shall be re-certified
after a maximum of 20 impacts and at least
once every 12 months.

10.2.4 If the upper legform exceeds any of its
lower performance limits then it shall be re-
certified.

3 The foam shall be 25mm thick ConforTM
foam type CF-45 or equivalent

detailed in Regulation UN Regulation No.
127 Revision 2 Annex 6, Chapter 2.

11.2.2 The foam sheet? from which the pieces
of foam shall be taken shall be certified
before the test programme.

11.2.3 The upper legform shall be re-certified
after a maximum of 20 impacts and at least
once every 12 months.

11.2.4 If the upper legform exceeds any of its
lower performance limits then it shall be re-
certified.

? The foam shall be 25mm thick Confor™

foam type CF-45 or equivalent

3.9.10.2.25¢ ff 35k B B p 2o 4 ¢ I

SR G 2 2 R

WIRERT AR R A A o
4 s 5 & & 25mm 2. ConforTM ;2
th fB%E CF-45 & H | % 4+ o

3.9.102.3 % % 20 < el s > ¥ 3 0
412@‘”91—” a}-‘*‘ﬂl]@é%ﬁ_ﬁ%

3.9.1024 % Biié‘ﬂfsfﬂﬂi&:@_ﬂ EN 28
Mo UFE > RBEATR o

R 6 152 2 2 MR

3901122 fh 2k B~ 2ie th &
NIRRT EF RS A o

e 4 & 3 B A& 25mm 2 ConforTM ;¢
1 #5578 CF-45 & H |+ % 4 -

3.9.11.23% 5 20 % e fs» 2 1 0 &
1207 » PRI REATARK -

3.9.11.24% F MIRHCAAZEH - R
MR e PIEEATAS -

10.4 Test procedure - Pre-test

10.4.9 Roll the vehicle forwards to give the
desired distance, so that the impactor strikes
the vehicle after it has been accelerated to
the test speed and so that any end stops on
the guidance system do not interfere with its

interaction with the vehicle. See Figure 30.

Figure 30: Upper Legform to WAD775mm

11.4 Test procedure - Pre-test

11.4.9 Roll the vehicle forwards to give the
desired distance, so that the impactor strikes
the vehicle after it has been accelerated to
the test speed and so that any end stops on
the guidance system do not interfere with its

interaction with the vehicle. See Figure 29.

Figure 29: Upper Legform to WAD775mm
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3.9.11.4 RS ARF —iR5k
3.9.11.4.93 B & fmw {5 =% » & @A
i 8 B R B PR Pl 0T R K2
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Test Test e =

11.3 Test Procedure - Pre Test 12.3 Test Procedure - Pre Test 3.9.11.3 #FEHRALR —F%k 3.9.12.3 REZHALSE — kW

11.3.4 Fit the required headform to the 12.3.4 Fit the required headform to the 39.11.34 HoEp IR & Kt 4aie(3.9.12.34 H-ER IR % Kot jaiE
propulsion system. A child/small adult propulsion system. A child/small adult X SR LA A FRIRHCA B kAo 52F /) A A BEINHCA R
headform impactor shall be used for tests to | headform impactor shall be used for teststo | B #-& * a0 = & }ETE Maw 3 IR B * b @ :{Tﬁ FWaw > 3
the forward section of the bonnet top, A- the forward section of the bonnet top, A- AR R T (39311 = A~k 3~ 3d E (3.93.10
pillars, windscreen, roof (labelled C in pillars, windscreen, roof (labelled C in s C B ER ) > \‘21“5‘:5@ =B A WAD| %% C BE ) Bk =3 4%

Section 3.11), with the test locations lying
between boundaries described by wrap
around distances of 1000mm and 1500mm.
An adult headform impactor shall be used
for tests to the rearward section of the
bonnet top (labelled A in Section 3.11), with

Section 3.10), with the test locations lying
between boundaries described by wrap
around distances of 1000mm and 1500mm.
An adult headform impactor shall be used
for tests to the rearward section of the

bonnet top (labelled A in Section 3.10), with

1000mm ¥2 WAD 1500mm f FIp o
R U - S o T
B FTEINGS IR (3.9.3.11 s A
e ) sk =% 43 WAD 1700mm
¢ WAD 2500mm & Bl © 7 3#5% =
/i % 1500mm £2 1700mm & ] 7 -

):4
B

WAD1000mm £ WAD1500mm #
oo = A R IR fhr OB - T
B FTRINGS IR (3.9.3.10 %
5.A B ) @#&EE A
WAD1700 mm £ WAD2100 mm #
BIp o F#@& % 43 1500mm &

the test locations lying between boundaries | the test locations lying between boundaries R ik X B %#%"J i P fAER IR 1700 mm g{w FIRE > )ik f#
described by wrap around distances of 1700 | described by wrap around distances of 1700 | %] &% % > % 2 3.9.3.6.9 - T_i* P fRER IR e g v AR
mm and 2500 mm. Where test locations lie | mm and 2100 mm. Where test locations lie 3.9.359-

between 1500 mm and 1700 mm the between 1500 mm and 1700 mm the

structure being tested will determine the structure being tested will determine the

headform to be used, see Section 3.6.9. headform to be used, see Section 3.5.9.

11.3.9 The angle of impact for tests with the |12.3.9 The angle of impact for tests with the [3.9.11.3.9 Pyt > B FerdER 3(3.9.12.3.9 528 /0] Al = A ER 3R %s*f
child/small adult headform impactor to the | child/small adult headform impactor shall B2 v2E /o)Al A “P B | Al R R A RS o5
bonnet and windscreen shall be 50°+2°to | be 50° +2° to the Ground Reference Level. B FEHFLEREE G 2T Ta| F Tk 50RE2 R4 fi“v*'é'f* =
the Ground Reference Level. For all For all headform grid points on or forward TS50 BRA2 Bttt a 3 B F | B F a2 A 5\ 2w enEg SN
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headform grid points on or forward of the
bonnet leading edge reference line, defined
in Section 3.3, the angle of impact shall be
20° +2°to ground reference level.

11.3.10 For tests with the adult headform
impactor to the bonnet and windscreen the
angle of impact shall always be 65° +2° to
the Ground Reference Level. Tests to the
roof shall be performed with an impact
angle of 45° = 2°to the Ground reference
Level. For tests with the adult headform
impactor to heavy vehicles, as defined in the
Vehicle Specification, Selection, Testing
and Retesting Protocol, the angle of impact
shall always be 50° +2° to the Ground

Reference Level.

of the bonnet leading edge reference line,
defined in Section 3.3, the angle of impact
shall be 20° £2° to ground reference level.

12.3.10 For tests with the adult headform

impactor the angle of impact shall always be
65° +£2° to the Ground Reference Level. For

tests with the adult headform impactor to
heavy vehicles, as defined in the Heavy
Vehicle Test and Assessment Protocol, the
angle of impact shall always be 50° +2° to
the Ground Reference Level.

‘éﬁ?}{%ﬁlP 2V 2_ w0 eER TR A
2L %8 3933 ¥ & > ¥ L e
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GLOSSARY OF TERMS

Locking devices - Systems that reach and
remain in the intended position before head
impact.

Non locking devices - Systems that do not

GLOSSARY OF TERMS

Locking devices - systems that reach and
remain in the intended position before head
impact.

Non locking devices - systems that do not

392 tfi

3.9.12.3 4 = % ¥ (Locking devices) -
*t R 3R [l SR TIRE Al e = 2 ST ]

Y %, &
z ,J‘E WL ©

3.9.124 24 % % ¥ (Non locking

3.9.13.3 4 = % ¥ (Locking devices) -
SRR i A A B

z ,Ji ,-‘/"-» °

3.9.13.4

2t

4 % % ¥ (Non locking
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remain in a permanent deployed position or | remain in a permanent deployed position or | devices) @ # JdF.-x A B E B fE 2. k| devices) : A iF A A B B KRR %
systems that do not reach the intended systems that do not reach the intended RN EE IRt S A E D IEY E| SRAEINE S A EDFEH R
position before head impact. position before head impact. ES I 2ok Ko
Initiate deployment - Initiation of Initiate deployment - Initiation of 39.125 ¥ & B B (Initiate|3.9.13.5 k= & K B  (Initiate

deployment means that there must be visible

movement of the deployable component,

such as the bonnet top. The signal sent from

the ECU to the deployable components

alone is NOT considered as ~ ‘initiation of
deployment’

Deployment time - The duration from the
initiation (triggering) of the deployment
module to when the deployable pedestrian
protection system reaches the final position.
For example, where there is a movable
bonnet, the end of the deployment time
would be where the bonnet has passed any
locking devices and does not travel below
this point. It is not necessarily the highest

point of travel.

deployment means that there must be visible
movement of the deployable component,
such as the bonnet top. The signal sent from
the ECU to the deployable components
alone is NOT considered as  ‘initiation of
deployment’
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2.2.3.2 Test matrix:

Test Impactor Impact point Speed Output
1 PDI2/HTDC |+ Directly on localised sensor e.g accelerometer +/- [ LT® ) N
S0mm. If the sensing system uses a combination of | +/-2km/h * High Speed_ film
contact strip switches and localised accelerometers. the * Actuator trigger
positions of the accelerometers should be used to define ime
the impact locations + Initiation of
+ For non-localised sensor systems. such as contact deployment
switches. test the vehicle centreline.
2 PDI2/HTD | Bumper test zone end. left or right hand side, +/- | LT
50mm +/-2km/h
3 PDI2/HTD | Farthest from sensor(s) if not tested already, +/- | LT
SOmm. +/-2km/h * High speed film
46 FlexPLIor | Directly on localised sensor e.g. accelerometer, +/- | 40km/h "Ac‘mator igger
WG17 S0mm. For non-localised sensor systems test directly in | +/-2km/h time X
impactor line with the front longitudinal member to produce the * Iitiation of
to account for highest acceleration levels on the impactor. This test may deployment
larger be performed using a representative surrogate with
pedestrians | equivalent mass and stiffness to prevent damage to
instrumentation.

2.2.3.2 Test matrix:
Test Impactor Impact point Speed Output
1 PDI2/HTD" | » Directly on localised sensor e.g. accelerometer +/- [ LT@ ] ~
50mmn. If the sensing system uses a combination of | +/-2km/h * High "P“d_ film
contact strip switches and localised accelerometers, the * Actuator trigger
positions of the accelerometers should be used to define tme
the impact locations. + Initiation of
+ For non-localised sensor systems, such as contact deployment
switches, test the vehicle centreline.
2 PDI2/HTD | Bumper test zone end, left or right hand side, +/- [ LT
50mm. +/-2km/h
3 PDI2/HTD | Farthest from sensor(s) if not tested already, +/- | LT
S0mm. H-2kuvh * High speed film
46 Euro N('AP Directly on localised sensor e.g. accelerometer, +/- [ 40km/h + Actuator trigger
detailed n 50mm. For non-localised sensor systems test directly in | +/-2km/h time
Section 9.1 li¥1e with the ﬁ'o.m longitudinal 1l11e111ber to 1)1l'oduce the « Initiation of
W seler - . )
or WG17 highest acceleration levels on the 1u11)_act01. This test may deployment
impactor be performed using a representative surrogate with
to account for | equivalent mass and stiffness to prevent damage to
larger instrumentation.
pedestrians

»
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3.11 Identification of the Headform Grid Points

WAD2500

WAD2500 WHRL

WAD2100
WAD1 700\

BRRL

WAD2100

WAD1700

WAD1500 WAD1500

WAD1000
WAD1000 -

Figure 20 Identification of VRU headform zones

3.10 Identification of the Headform Grid Points
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9.1.2 Instrumentation;

Location

No of

9.1.2 Instrumentation:

Measurement CEC CAC Location Measurement CFC CAC No of
(Hz) channels (Hz) channels
Upper mass Acceleration 180 500g 3 . ] — _
Tibia Bending Tibia-1 180 400Nm 4
Femur Bendi F 3 150 | 600N 3 Libia-2
: o - -
emur Bending Femm‘ u]:rﬂzll 32 m 3 Tibia3
emur middle - Tibiad
Femur lower -1
_ . . ] Knee Elongation Medial collateral ligament | 180 30mm 3
Knee Elongation I\-Iecha.l collat‘.eral ].Lgamenr 180 | 40mm 3 Anterior cruciate ligament
Anterior cruciate ligament Posterior cruciate ligament
Posterior cruciate ligament
ey Tibia* Acceleration 180 500g 1
Tibia Bending Tibia upper -1 180 400Nm 4 * Optional
Tibia upper middle -2
Tibia lower middle -3
Tibia lower -4
1237 TNCAP i< % % (% = % %/ TNCAP % - 4.3
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39912 #&%K #

i ; ‘ CFC i s
hadl -} £ P SI-II:ZC): CAC ;{ 2 =3 2R (Hz) CAC P

FEFE [ B 180 | 500g | 3 -1

et I VR W w2 180 HOONm| 4
% I ok I LS L) 180 [600Nm| 3 izf -3

S T 2] it 4

P ] &l & F (Medial collateral ligament) X #1181 # (Medial collateral ligament)
R3n i £ & %+ F i F (Anterior cruciate ligament) | 180 [ 40mm | 3 %301 £ £ %~ 5 & % (Anterior cruciate ligament) [180 Bomm | 3

{$ + F & F (Posterior cruciate ligament) (5 % % & % (Posterior cruciate ligament)

EEa L ad * bt i# A (Acceleration) 180 [500g | 1
B G R L 180 [400Nm| 4 || At : *2t5 4

g ¢ T 2R3

SEA T 204
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Impactor in free flight

- 25 mm (at impact)

L~ Ground reference level L Ground reference level

= ground level

Figure 27: Legform to Bumper tests

L Ground level

Impactor in free flight
( 75 mm (at impact)

L~ Ground reference level  Ground reference level

= ground level

Figure 26: Legform to Bumper tests

 Ground level
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9.4 Compensation for Gravity (horizontal firing)
943 ...

Release point + Impactor in free flight

Free flight distance = d
Figure 28: Droop Compensation

9.4 Compensation for Gravity (horizontal firing)
943 ...

Release point —

« w

----- EURO

I 1/,
: ] £ www.euroncap.«

75mm Y-
A

Free flight distance = d
Figure 27: Droop Compensation
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9.5 Ballistic Compensation

Impactor in free flight —

— 0 m/s vertical velocity

Free flight distance = d

Figure 29 Ballistic compensation

9.5 Ballistic Compensation

Impactor in free flight — — 0 m/s vertical velocity

Y
Release point —
I R
h o
i “:i i B
‘ ! i 75 mm =
i j L) !

Free flight distance = d

Figure 28: Ballistic Correction Procedure
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Furo NCAP Assessment Protocol — Vulnerable Road User Protection Version 11.4

2025 & 5% Euro NCAP 3%

2022 # %% Euro NCAP L%

METHOD OF ASSESSMENT

The assessment of VVRU protection is
combination of impact tests and AEB/LSS
tests.

For the impact tests, consisting of headform,
upper legform, aPLI impacts, a grid will be
marked on the outer surface of the vehicle
for all of the impact zones. Euro NCAP will
test a number of grid points and
manufacturers may nominate an additional
number of tests to be performed, which will
also be included in the assessment.

The vehicle manufacturer is required to
provide the Euro NCAP Secretariat with
data detailing the protection offered by the
vehicle at all grid locations. The data shall
be provided to the Euro NCAP Secretariat
before any test preparation begins. The
predicted level of protection offered by the
vehicle is verified by Euro NCAP by means

of testing of a sample of randomly selected

2 METHOD OF ASSESSMENT

The assessment of pedestrian protection is
made with the use of headform, upper
legform, legform impact and AEB test data.
In the legform areas, the bumper and front
of the bonnet of the car will be marked with
a grid and are assessed using the two
legform impactors. Euro NCAP will test

“worst case”  grid points and
manufacturers may nominate additional
tests to be performed and the results will be
included in the assessment.

In the headform impact area, a grid will be
marked on the outer surface of the vehicle.
The vehicle manufacturer is required to
provide the Euro NCAP Secretariat with
data detailing the protection offered by the
vehicle at all grid locations. The data shall
be provided to the Euro NCAP Secretariat
before any test preparation begins. The

predicted level of protection offered by the
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2025 # %< Euro NCAP #.3 2022 # 3% Euro NCAP .3 1237 TNCAP i~ ¥ % (% = %) ¥ TNCAP % - w3 3F
grid-points, the overall prediction is then vehicle is verified by Euro NCAP by means
corrected accordingly. of testing of a sample of randomly selected
grid-points and the overall prediction is
corrected accordingly.
Points Calculation 2.1 Points Calculation 23.1.1 A #ctE 23.1.1 A~ #tE
For the legform impact areas, a sliding scale |For the legform impact areas, a sliding scale |%% 3% #r # % # #1236 22 5 Z (N B F 5 B B 0 5 & 2 5 2
system of points scoring has been used to system of points scoring has been used to (Sliding scale):* & =+ 78 & jp|4&# 2 | (Sliding scale):* & & 18 & jp| 4% & 2
calculate points based on each measured calculate points for each measured criterion. | 4 #c> & 355 — S 82 A LB H | o #o & 25 - S 3 Fi’#uj @ H
criterion. This involves two limits for each | This involves two limits for each parameter,| ¥ — B % $ix B2 "3 4] & (% r"g 'H P B oA R BRI E (B r}
parameter, a more demanding limit (higher | a more demanding limit (higher Ae ) MOANIERLLER T EE Fe ) 0 AN IE LA E R T O A

performance), below which a maximum
score is obtained and a less demanding limit
(lower performance), beyond which no
points are scored. Where a value falls
between the two limits, the score is
calculated by linear interpolation. No
capping is applied to any of the

measurements.

For the headform impact area, the protection

predicted by the vehicle manufacturer will

performance), below which a maximum

score is obtained and a less demanding limit

(lower performance), beyond which no
points are scored. Where a value falls
between the two limits, the score is
calculated by linear interpolation. No
capping is applied to any of the
measurements. The maximum score for
each grid point is one point for bumper and
bonnet leading ledge tests. The total score
will then be scaled to a maximum

of six points for each impactor.

For the headform impact area, the protection

predicted by the vehicle manufacturer will

b’uay—uﬁmzﬁﬁﬁ%@(@
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2025 # *% Euro NCAP 4.3 2022 i % Buro NCAP #.3 i% 27 TNCAP i£ % ¥ % (% = ) s TNCAP % - iK%
be compared to the outcome of the be compared to the outcome of the AR EFN - B RS BEFHR F - 31 GEicie
randomly selected test locations. The results| randomly selected test locations. Theresults| I FpiR| 4~ B o VHEX B & GH A 2R L Hic V" EX B T GHc A
at those test locations will be used to at those test locations will be used to 0.850 & 1.150 ¥ 2 #icdg > % % gt—i 0.850 & 1.150 ¥z ﬁdf‘ F GHcA
generate a correction factor, which will then| A3} HciE@ 2 - #2047 7> & Az BF- 85 R7FTd

generate a correction factor, which will then
be applied to the predicted score. Only data
that results in a correction factor of between
0.850 and 1.150 are accepted. Where this is
not the case, the cause will be investigated
and the Secretariat will subsequently decide
how to proceed. Where the data are
accepted, the headform score will be based
on the predicted data score with correction

be applied to the predicted score. Only data
that results in a correction factor of between
0.850 and 1.150 are accepted. Where this is
not the case, the cause will be investigated
and the Secretariat will subsequently take a
decision as to how to proceed. Where the
data are accepted, the headform score will
be based on the predicted data score with

SRR S RLEIE SV § —J,;;
Yo e B o 35 By JE 1 Bk 0 B EE 20
EPAS SRR S/ WA S-S

2z 24 2y 2= s AL
TGRS EATER

HARE TR T - ’Jﬁ
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e

applied. correction applied.
1 PEDESTRIAN & CYCLIST IMPACT |1 PEDESTRIAN IMPACT ASSESSMENT|2.3.2 {74 & p (78 bl el =X 232 (7 A PR
ASSESSMENT

1.1 Criteria and Limit Values

The assessment criteria used for the
pedestrian and cyclist impact tests are
summarised below along with the upper and
lower performance limits for each
parameter. Where multiple criteria exist for
an individual test, the lowest scoring
parameter is used to determine the
performance of that test, unless indicated

1.1 Criteria and Limit Values

The assessment criteria used for the
pedestrian impact tests, with the upper and
lower performance limits for each
parameter, are summarised below. Where
multiple criteria exist for an individual test,
the lowest scoring parameter is used to

determine the performance of that test,

unless indicated otherwise.

2321 #HEE N E

T L (FALp (7B B R T
Jﬂ@—ig Sz g ‘f”r“
LS B RES S Il
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2 E B U - E T
SR AT P BRI

(A Kﬁ( Pﬁ* FKFé"%EZ‘IE-'O

68



2025 & %% Buro NCAP #.% 2022 # %% Euro NCAP #.% i% 27 TNCAP £ & % (¥ = %) # TNCAP % - =523
otherwise.

1.1.2 Upper Legform 1.1.2 Upper Legform 2.3.2.1.2 F m@nga) 2.3.2.1.2 v

Higher performance limit Higher performance limit g M L R P A LA B
Bending Moment 285Nm e 4 285Nm

Sum of forces 5.0kN Sum of forces 5.0kN i 4 B4 5.0kN i 4 B e 5.0kN

Lower performance limit Lower performance limit M R L B g M R P B
Bending Moment 350Nm A 350Nm

Sum of forces 6.0kN Sum of forces 6.0kN i 4 B qe 6.0kN firdf 4 e 6.0kN

1.1.3 aPLI 1.1.3 Legform 2.3.2.1.3 aPLI 2.3.2.1.3 Rt

Higher performance limit Higher performance limit B M g B B M U B

Femur Bending Moment 390Nm T s 4 e 390Nm

Tibia Bending Moment 275Nm Tibia Bending Moment 282Nm L ’e;" 4 4 4 275Nm R F W 4 AP 282Nm

MCL Elongation 27mm MCL Elongation 19mm N Rl B E F (MCL)® & 27mm Nl EEF MCL)® £ 19mm
ACL/PCL Elongation 10mm @+ F i ¥ (ACL) 8 + 3 87 % (PCL)

@ £ ¥ 10mm

Lower performance limit Lower performance limit P M g L] B M g L] B

Femur Bending Moment 440Nm S ok I 440Nm

Tibia Bending Moment 320Nm Tibia Bending Moment 340Nm LN ﬁ? 15 320Nm g B 4 A 340Nm

MCL Elongation 32mm MCL Elongation 22mm N pBlEFMCL)R EE  32mm R B F (MCL) M £ fé_ 22mm
ACL/PCL Elongation 10mm @+ F 7 ¥ (ACL) {5 + F &7 % (PCL)

@ £ ¥ 10mm

1.3 Scoring & Visualisation 1.3 Scoring & Visualisation 2323 FAHBERTRM 2323 FLBERTARP

1.3.1 Scoring 1.3.1 Scoring 23231 =& 2.3.2.3.1 =4

A maximum of 18 points are available for the |A maximum of 24 points is available for the [FE3R#EA]FF&K % & (p T2 L ~ LI AR T BB A 5 24 4 o4
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2025 # %% Euro NCAP L%

2022 & % Euro NCAP #.3%

i3 37 TNCAP i =

$ /& TNCAP % - =483

headform test zone (cyclist, adult and
child/small adult). The total score for all
grid points is calculated as a percentage of
the maximum achievable score, which is

headform test zone. The total score for all
grid points is calculated as a percentage of
the maximum achievable score, which is

then multiplied by 24 points. The bonnet

\/4"%

AZ g ) Al A
N o‘?ﬁﬁﬂk?@/}?LE%ﬁ%

oy Atk 18 & e
%ﬁms R SRR LA |

T PR RERBT ALK
BRI 24 o 3 B F o K
B REREERE A LS 6 A
FAREIER RS ERE 364 o

N\ 2L FF
AR

then multiplied by 18 points. The pelvis and | leading edge and bumper test zone will be BAE 9L o BFGREY EHH
femur will both be awarded a maximum of | awarded a maximum of 6 points each. A X P EE TR R LB 36 A> o
4.5 points and the knee/tibia will be total of 36 points are available in the
awarded a maximum of 9 points. A total of | pedestrian protection assessment.
36 points are available in the passive VRU
protection assessment.

1.3.2 Headform Correction factor 1.3.2 Headform Correction factor 23232 FERNHEA B T ik 23232 FpRNHA| 2 T ik

The data provided by the manufacturer is ~|The data provided by the manufactureris |2 #& 3 f # 2 #cyp #-4 5 7F R Hicdp | -2 g 3 3% 2 Bodp iUk s i
scaled using a correction factor, which is scaled using a correction factor, which is LHBERRLIBRT2Z LR > 2| AR F ’** B GEETAE  %RE
calculated based on any differences between| calculated based on a number of verification| & T #c:E (73 B o S FKk B 5 | FSREEG LIS PE 0 T B EFERIRE
predicted data and the verification tests tests performed. The verification pointsare | %5 > ¥ # EFRRIgES 2 2 15 o 2 50 o
performed. The verification points are randomly selected grid points, distributed in
randomly selected and distributed in line line with the predicted colour distribution.
with the predicted colour distribution.

The correction factor is multiplied by the The correction factor is multiplied to all the  |#-i2 & Tk #icgk 12 #7F e 2 BEIE R A B3 & a1 975 R R ELIER| A B
predicted score of all the grid points grid points (excluding defaulted and blue ( f TPREBES ot o mHZ 1 ( "$ TRRE TS Sl ) mhiz o
(excluding defaulted and blue points). The | points). The final score for the vehicle can GEBEL P DR EL T GHREEL R DREMELS AT

final score for the vehicle can never exceed

100% regardless of the correction factor.

never exceed 100% regardless of the

correction factor.

A2 18 100% -

Az 18 100% o
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s TNCAP % - iK%

1.3.2.2 Example:
GF+E*F £ 1)

1.3.2.2 Example:
GrHER*7 %)

232322 #6) :
Gr3RAT &%)

232322 6
)

1.3.2.3 Upper Legform - Pelvis

Each of the grid points can be awarded up to
one point resulting in a maximum total of
points equal to the number of grid points. A
linear sliding scale is applied between the
relevant limits of each parameter. The upper
legform performance for each grid point is
based upon the worst performing parameter.

The total score for the upper legform area
will be calculated out of 4.5 points by

1.3.2.3 Upper Legform

Each of the grid points can be awarded up to
one point resulting in a maximum total of
points equal to the number of grid points. A
linear sliding scale is applied between the
relevant limits of each parameter. The upper
legform performance for each grid point is
based upon the worst performing parameter.

The total score for the upper legform area
will be calculated out of six by scaling the

232323 Friial-f 2
**ﬁﬁ&%ﬁélo’abﬂsg
AR BRI }

B & e B b i (B A B B f £

3

FRIERRE A BB 5 45 Ao

3133,4,\1”—51—\.{

2.3.2.3.2.3

SHcAn B L B
Bl gFe 2t B R (T2t E oo b oMK

LREREEE s R

R

L Eh BA L 1A BB RE
BRALE o & S lAp ML
IR T S N L
[ A E LR R S
RAE S S

3
I~

PIFRA BRS04 0 R
'a'%#%£@+cﬂf

scaling the sum of grid points score by the | sum of grid points score by the relevant f Mgt Fed ko 4.5 0 LI A P
relevant number of grid points. number of grid points.
Example: Example: % B
GFERAT 4 4) GFER AT #4) GEER AT 442 £)
13.2.4aPLI 1.3.2.4 Legform 232324  aPLI 232324 g

Each of the grid points can be awarded up to
one point resulting in a maximum total of
points equal to the number of grid points. A
linear sliding scale is applied between the
relevant limits of the three parameters. The
femur performance for each grid point is

based upon the worst performing femur

Each of the grid points can be awarded up to
one point resulting in a maximum total of
points equal to the number of grid points. A
linear sliding scale is applied between the
relevant limits of each parameter. The one
point per grid point is divided into two

independent assessment areas of equal

PRREEBAZ LA RAEFE E
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R a0 = I8 S HcAp M S

PlER R B e 78 o &

TR LS X LIk

Letalih g A s 1 A B RE g
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bending moment. The knee and tibia weight: 74 MCL)2 '2F &~ %4 4 55) |(1)'&F F T B49959%F %4 4 52 T~

performance is based upon the lowest of the |1. Tibia injury assessment based on the worst | # &£ |4 4¢ % 2> - T2~T3~T4 (0.500 » ) & £ % it

two individual assessment parameters performing of tibia moments T1, T2, T3, T4 FI X o

(MCL and maximum tibia bending (0.500 point). QrEsw -tz /EtFrd WL

moment). 2. Knee injury assessment based upon MCL £ /] 3t 24| & (Threshold) - P %4 % i3
elongation, as long as ACL/PCL elongation TR RREFEEFEREGFTRE
is smaller than the threshold (0.500 point). (0.500 %~ ) -

The total score for the femur will be The total score for the legform area will be E ARl AR A A CYVARE I A |
calculated out of 4.5 and for the knee/tibia it| calculated out of six by scaling downthe — |[P<# 34 5B 5 4.5 & > Bvegd | 3 385 2 g @ r it "% e
will be out of 9 points. The sum of grid sum of grid points scores by the relevant BLAEFE 9L BT EINL] 8 Mm Fo oo
points scores will then be scaled down by number of grid points. AN = INUARTE BV e R
the relevant number of grid points for each EERUANMEZBHEL o
of those two regions.

Example: Example: gfv B -

GFrHR*T # %) GFrHFR*T7 %) F GE2RE X7 2 1)

GEERA T4 H)
1.3.3.2 aPLI & upper legform results 1.3.3.2 Legform & upper legform results  |2.3.2.3.3.2 aPLI ¥ + & 3R 4-7) & & 232332 EIRFA| B F R IRHCA
LN

The protection provided by each grid location |The protection provided by each grid location| & % f% = % 2. FHE R ¥ 11 d B R IR| 2 =3 2 RERE B F BT IR
is illustrated by a coloured point on an is illustrated by a coloured point on an WHEmE O AR e § HBEI | R gmT S AR ¢ HpEd il
outline of the front of the car. The colour outline of the front of the car. The colour HRHREELS (28I 2BI K SZRHZRERETLS (2T 2B
used is based on the points awarded for that | used is based on the points awarded forthat | Bb% = =) A2 > 4o F % @ BER = ) AF_ o 4o T AL

test site (rounded to three decimal places), | test site (rounded to three decimal places),

N

as follows: as follows: % ffhi® o = 1.000 | EfELi® s = 1.000
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Green grid point score = 1.000 Green grid point score = 1.000 % 0750< fghife < 1.000 |F 0.750< HfzLiE4 < 1.000
Yellow 0.750 <= grid point score < 1.000  [Yellow 0.750 <= grid point score <1.000  |# 0.500< #f:g#F 4~ < 0750 [ 0.500< ®fgF4H < 0.750
Orange 0.500 <= grid point score < 0.750 |Orange 0.500 <= grid pointscore <0.750 |} 0.001 < 42284 < 0500 [ 0250< ERzFEFL < 0.500
Brown 0.001 <= grid point score < 0.500  [Brown 0.250 <= grid point score < 0.500  |i= 0.000 = %% 8L{F & 2 0000 pfEEA < 0.250
Red 0.000 <= grid point score Red 0.000 <= grid point score < 0.250
2025# s<Euro NCAP4L % 2022 & %<Euro NCAP4L %
1.3.2.2 Example: 1.3.2.2 Example:
Headform testing: Headform testing:
Manufacturer X has provided the following prediction to Euro NCAP with a total Manufacturer X has provided the following prediction to Euro NCAP with a total
score of 144 points (excluding blue) out of the possible 232 points: score of 90 points (excluding blue) out of the possible 195:
Headforms 0 9 8 7 6 5 4 3 2 1 0 1 -2 3 4 5 6 7 -8 910  RowScore
10 9 8 7 6 5 4 3 2 1 g -1 -2 -3 4 5 6 -7 8 9 -10 2400 14 0
P72 N zmo| B 0
2600| 18 2200 12 /]
2500| 1s - 2100 1 0
2400{ 14 £ 2000 10| 15
. 2300| 13 @ 1900 A o
£ i?zg i E 1800 8 0
g 2000| 10 Q1700 7 375
E_, 1000| o 5§ 1600 6 375
c 1800| 8 Q 1500 5 7.5
; 1700| 7 g 1400 4 7.5
< 1600| & 1300 3| 11.25
= 00| s 1200, 2 11.25
14001 4 1100 1 15
1300/_3 1000 0 15
1200| 2
;23 : | H | ColumnScore 0 0 0 ® &6 6 6 6 6 6 6 ©6 6 6 6 6 €6 € 0 0 0 90.00 50.0%
The prediction consists of the following: The prediction consists of the following:
15 Default Green x 1.00 = 15.00
68 Green x 1.00 = 68.00 30 Green x 1.00 = 30.00
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58 Yellow x 0.75 = 43.50

56 Orange x 0.50 = 28.00

18 Brown x 0.25 = 4.50

4 Red x 0.00 = 0.00

23 Default Red x 0.00 = 0.00

5Blue

232 grid points 144.00 points

10 verification points were chosen for testing:

VERIFICATION

Testpoint | Prediction Value Points Testpoint | Prediction Value Points
11,43 1558.20 | 0.250
8,-6 705.40 0.750
7,46 921.70 0.750
13,1 800.50 0.750
6,0 350.10 1.000
5,47 101050 | 0.500
4,41 550.80 1.000
14,5 958.20 0.500
9,-2 805.70 0.750
11,45 1432.30 | 0.250

6.500 | [iotal | 0.000 0.000

[Correction factor | 0.929
Actual tested score  6.50
Correction Factor = = = 0.929

Predicted score  7.00

3 Blue zones were tested containing 5 blue points:

30 Yellow x 0.75 = 22.50

30 Orange x 0.50 = 15.00

30 Brown x 0.25 =7.50

30 Red x 0.00 = 0.00

15 Default Red x 0.00 = 0.00

15 Blue

195 grid points 90.00 points

15 verification points were chosen for testing:

GRID-point R2|C-7 | R2|C-3 | R1|C-2 [ R4|C4 | R5|C1 | R5|C4 | R8|C-2 | R6|C-7 | R2|C6 | R1|C3

Prediction 6

Test result (HIC) 750 | 600 1200 | 1492 | 850 [ 2000 | 1400 | 1112 | 660

Testresult (pts) 0.75 0.5 0.75 0.5 6

GRID-point R6|C7 R9|C-6

Prediction 1.50

Test result (HIC)

Test result (pts) 1.75

Correction factor | 1.033
Actual tested score  6.00 + 1.75

Correction Factor = = = 1.033

Predicted score  6.00 + 1.50

8 Blue zones were tested containing 15 blue points:
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BLUE POINTS
Zone GRID-point] Value Points Zone GRID-point| Value Points
1 10,2 998.5 0.75 5
10,1 0.75
2 10,0 1650.2 0.25 6
10,-1 0.25
3 10,-2 1399.6 0.25 7
4 8

The final score will be:
204 Predicted 144.00 x 0.929 = 133.776

23 Default Red 0.000

5 Blue 2.250

232 grid points 136.026 points

The score in terms of percentage of the maximum achievable score is 136.026/232
= 58.632%

The final headform score out of a maximum of 18 points is 58.632% x 18 = 10.554

points

Blue points
Blue Zone 1 2 3 4 5 6 7 8

12,7‘12,5 1245|12,4 12,3|12,2 12,1‘12,0 12,-1|:|2/-2 12,-3|12,-4 12,-5|12,-s 12,-7|
1000 650 1700 | 1500 | 1700 | 1699 | 1350 | 1349

GRID-point
Test result (HIC)

The final score will be:

150 Predicted 75.00 x 1.033 = 77.475

15 Default Green 15.000

15 Default Red 0.000

15 Blue 4.500

195 grid points 96.975 points

The score in terms of percentage of the maximum achievable score is 96.975/195 =
49.730%

The final headform score is 49.730% x 24 = 11.935 points

fuh

i 3TTNCAP#£ ~ ¥ % (% = %)

$IETNCAP % - =43
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10 9 8 7 6 5 4 3 2 1 0 1 -2 3 4 5 6 -7 8 9 -10
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2600| 18
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1900| 9
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1600
1500
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1300
1200
1100
1000

BHREBRIENSCE

O kN W s n N ®

x 1.00 =68.00
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5BE

N

W

N

FRRHS 650

= By XL 38 8 HIC & - E R ER RS 83 HIC{H i E
11,43 155820 | 0.250
8,6 70540 | 0.750
7,46 92170 | 0750
80050 | 0.750
350.10 1.000
101050 | 0.500
550.80 1.000
958.20 0.500
805.70 0.750
1432.30 0.250

6.500 B o 0.000

% =

= 0.929

5P| A e ~7.00

g = M == . U = .
RIFBIBELES w8 XS TE
g
& | 5 35 HIC{H ad B 3% |5 3L HIC{&
1 10,2 9985 0.75 5
10,1 0.75
2 10,0 1650.2 0.25 6
10,-1 0.25
3 10,-2 1399.6 0.25 7
4 8

GG R2 |7 | R2 |03 Ri |4 | ms|er [ RS |ca [Re[c2|Re | Rl | 3
e ]
B A 3 R (HIC) T 00 1200 14492 RS0
MK A ) 035 [
o
1.5
A 8 (HIC)
i 8 (5} 1.75
g | 103
ErE s B 6.00+1.75
il = = = 1.033
FE P A #c 6.00 + 1.50
B8 BES F& o £ 15 FEk
5
HaBs 1 2 3 4 5 6 7 8
A H 25 127|126 1:5[1:.4 123] 122 1:.1112.0 |:.-1112..: 123 | 124 |:.-5112.-s 1:..7|
ll i s £(HIC) [ 1000 650 1700 1500 1700 1699 1350 1349




IR N
204 3Fip  144.00x0.929=133.776
23 3% = 0.000
5§ 2.250
232 #a8h 136.026 A

BAHE AR EASZE A S 136.026/232 =58.632% -
FFINHA B E A (GBA 184 ) % 58.632% x 18=10.554 A -

WGP I

150 3¢ ip] 75x1.033=77.475
15 g R & 15.000

15 55 % = 0.000
15 §& 4.500
195 e 42 96.975 A

BAFEABBELZT AW L 96.975/195=49.730% -
EEIRHCAI B K B e 5 49.730% x 24=11.935 & -
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1.3.2.3 Upper Legform - Pelvis
Example:
For a vehicle that has 9 grid points and tests are performed to points U0, U-2 & U-4

with the following results:

Test result U0 Score  Total

Femur sum of forces =5.26kN  0.740 0.740

Test result U-2 Score  Total

Femur sum of forces = 6.80kN  0.000  0.000

Test result U-4 Score  Total

Femur sum of forces =4.89kN 1.000 1.000

1.3.2.3 Upper Legform

Example:
For a vehicle that has 9 grid points and tests are performed to points U0, U-2 & U-4
with the following results:

Test result U0 Score  Total
Femur upper bending moment = 281.40Nm  1.000
Femur middle bending moment = 342.60Nm 0.114 =>0.114
Femur lower bending moment = 324.10Nm  0.398
Femur sum of forces = 5.26kN 0.740

Test result U-2 Score  Total
Femur upper bending moment = 395.81Nm  0.000  0.000
Femur middle bending moment = 467.69Nm  0.000
Femur lower bending moment = 435.69Nm  0.000
Femur sum of forces = 6.80kN 0.000

Test result U-4 Score  Total
Femur upper bending moment = 152.00Nm  1.000 1.000
Femur middle bending moment = 208.00Nm  1.000
Femur lower bending moment = 245.00Nm  1.000
Femur sum of forces = 4.89kN 1.000
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Grid points that have not been tested will be awarded the worst result from one of
the adjacent points. Given that U-1 and U-3 have not been tested, both will be
awarded the result from the adjacent point U-2. Symmetry will also be applied to all
grid points on the opposite side of the vehicle (U+1 to U+4).

U+4 U+3 U+2 U+l U0
1.000 00 0.0 0.0

U-1 U-2 U-3 U4
0.740 0.0 0.0 0.0 1.000

The score for each individual grid point is then summed, this produces a score in
terms of the maximum achievable percentage of 2.740/9 = 30.444%
The final upper legform score is 30.444% x 4.5 = 1.370 points

Grid points that have not been tested will be awarded the worst result from one of
the adjacent points. Given that U-1 and U-3 have not been tested, both will be
awarded the result from the adjacent point U-2. Symmetry will also be applied to all
grid points on the opposite side of the vehicle (U+1 to U+4).

U+4 U+3 U+2 U+l U0
1.000 00 0.0 0.0

Uu-l1 U-2 U-3 U4
0.114 0.0 0.0 0.0 1.000

The score for each individual grid point is then summed, this produces a score in
terms of the maximum achievable percentage of 2.114/9 = 23.488%
The final upper legform score is 23.488% x 6 = 1.409 points

i 3T TNCAP#E » % % (% = %K)

i

#ETNCAP % - w2 %

232323 Fomngd-h 2

%l’;ﬂ] :

FH ARG OB R U0 U-22 U4RBR 2% B A 40T !
wEk % U0 208 S X
F R 4 e =5.26kN 0.740  0.740
W U2 208 S X
F @ 4 e = 6.80kN 0.000  0.000

2.3.2.3.2.3 FEIRHCH

%1}1] :

FrBipst 7 OB Rteg > U0~ U-22 U4k S % 18 A 4o ¢
el % U0 2 S

L P s 4 4p=281.40Nm  1.000

i P gy 4 4p=342.60Nm  0.114  0.114

T 8 4 4E=324.10Nm_ 0.398

s b 4 8 fr=5.26kN 0.740

g% U2 2 S

i P s 4 42=395.81Nm_ 0.000 0.000
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R 8 U4 S
A B 4 e =4.80kN 1.000  1.000

AR TR RSP REER L XL o d 3 U-1 2 U3 A
PEPRFE FINRERE Y AR U255 EA B mT — RI2 975
fE (U+1 2 UHd) B Ef > 282 A Hce

U+4 U+3 U+2 U+l U0 U-1 U-2 U3 U4
1.000 0.0 0.0 0.0 0.740 0.0 0.0 0.0 1.000

LREREBEE A SRS o P ERFEA L A 1 2.740/9=0.444% -
o IREA M (T A 5 30.444% x 4.5=1.370 A

ok ¢ sd 4 4E=467.69Nm  0.000

Bk TS 4 4E=435.69Nm  0.000

Wk R 4 o= 6.80kN 0.000
#mEE U4 A S
ok P gd 4 42=152.00Nm 1.000 1.000
ok ¢ e 4 45=208.00Nm 1.000

Bk T s 4 42=245.00Nm  1.000

BoF e 4 o= 4.89kN 1.000

AT RIRZ RS AR R L S A o d 3 U-1 2 U3 A
HEPRPFB FPEe B2t BB U250 8 @Y - Rl T
PE (U+l 2 Utd) B> 22 Adce

Uu+4 U+3 U+2 U+l U0 U-1 U-2 U-3 U4
1.000 0.0 00 00 0.114 0.0 00 0.0 1.000

ERRBES AL P EEFEALF A 1 2.114/9=3.488% -
R RHCA| % F 4 5 23.488% x6 = 1.4094
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1.3.2.4aPLI

Example:
For a vehicle that has 11 bumper test zone grid points and tests are performed to
points L1, L+3 & L+5 with the following results:

Femur

Test result L+1 Score Total

Max Femur Bending Moment = 400Nm 0.800 0.800
Test result L+3 Score Total

Max Femur Bending Moment = 438Nm 0.040 0.040
Test result L+5 Score Total

Max Femur Bending Moment = 385Nm 1.000 1.000

Knee & Tibia
Test result L+1 Score Total
Tibia Bending Moment = 257Nm 1.000 1.000

MCL Elongation = 20mm 1.000

Test result L+3 Score Total
Tibia Bending Moment = 300Nm 0.444 0.444

MCL Elongation = 29mm 0.600

1.3.2.4 Legform

Example:

For a vehicle that has 11 grid points and tests are performed to points L1, L+3 &

L+5 with the following results:

Test result L+1

Tibia bending moment = 280.00Nm
ACL or PCL elongation = 10.00mm
MCL elongation = 15.00mm

Test result L+3

Tibia bending moment = 320.00Nm
ACL or PCL elongation = 9.50mm
MCL elongation = 20.50mm

Score
0.500
Fail
0.500

Score
0.172
Pass
0.250

0.500
}0.000

0.172
}0.250

Total

0.500

Total

0.422
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Test result L+5 Score Total
Tibia Bending Moment = 225Nm 1.000
MCL Elongation = 36mm 0.000 0.000

Grid points that have not been tested will be awarded the worst result from one of
the adjacent points. Given that L0, L+2 & L+4 have not been tested, LO will be
awarded the score from L+1, L+2 will be awarded the score from L+3 and L+4 will
be awarded the score from L+5. Symmetry will also be applied to the other side of
the vehicle.
Femur

L+5 L+4 L+3 L+2 L+1 LO L1 L-2 L-3 L-4 L-5
1.000 0.040 0.040 0.040 0.8000.8000.800 0.040 0.040 0.040 1.000

The score for each individual grid point is then summed, this produces a score in
terms of the maximum achievable percentage of 4.640/11 = 42.182%
The final Femur score is 42.182% x 4.5 = 1.898 points

Knee/tibia

L+5 L+4 L+3 L+2 L+1 L0 L1 L-2 L-3 L-4 L-5
0.000 0.000 0.444 0.444 1.0001.0001.000 0.444 0.444 0.000 0.000
The score for each individual grid point is then summed, this produces a score in
terms of the maximum achievable percentage of 4.776/11 = 43.418%
The final knee/tibia score is 43.418% x 9 = 3.908 points

Test result L+5 Score Total
Tibia bending moment = 340.00Nm  0.000 0.000

ACL or PCL elongation = 10.00mm  Fail 0.000 0.000
MCL elongation = 19.00mm 0.000

Grid points that have not been tested will be awarded the worst result from one of
the adjacent points. Given that L0, L+2 & L+4 have not been tested, LO will be
awarded the score from L+1, L+2 will be awarded the score from L+3 and L+4 will
be awarded the score from L+5. Symmetry will also be applied to the other side of
the vehicle.

L+5 L+4 L+3 L+2 L+1 LOL-1 L-2L-3L-4L-5

0.0 0.0 0.422 0.422 0.500 0.500 0.500 0.422 0.422 0.0 0.0

The score for each individual grid point is then summed, this produces a score in
terms of the maximum achievable percentage of 3.188/11 = 28.981%

The final upper legform score is 28.981% x 6 = 1.739 points
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$#RETNCAP & - 443

232324  aPLI

0
—

EIE
St
[t
5
|+

8 L e T

¥
Bk Lt] S Y
Bk B B A 4 2= 400Nm 0.800 0.800
P E L3 A B
Bk B B d 4 = 438Nm 0.040 0.040
g LS A i KN
Bk I B 4 5= 385Nm 1.000 1.000
v 2% g7 gk
R R L+] A
g g4 4 4E =257Nm 1.000 1.000
MCL # £ & =20mm 1.000

= 4}’ 11 B xS f% R eie L1~ L3 2 L5 335% 2

232324

=T

(2]

SRR

W

11 et L1 ~L+3 2 L5 @& E 5 F 4 40T &

S % 4] A B
%4 g4 4 5B =280.00Nm 0.500  0.500
ACL # PCL # £ % =10.00mm 43l 0.000
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xR 43 Al A
B g4 4 55=300Nm  0.444  0.444
MCL # £ & =29mm 0.600

sxoh L% 45 P T
%4 g8 4 ®=225Nm  1.000

MCL # £ #=36mm 0.000  0.000

A TPGAL BRI AP RE R L 5L 0 d 2T LONL2 2 L4
ARERFE FPL LA FA R REY T LONL3FALAEH/EY I
L+2 2 IS @A E4aE* 3 L4 B §R5 — Rl 75 RREE U H
NIRRT Ml

wh

L+5 I+4 143 142 I+41 10 L-1 L2 L-3 L4 L-5
1.000  0.040 0.040 0.040 0.800 0.800 0.800 0.040 0.040 0.040 1.000

PR o i P E R B IEAZ A 1 4.640/11 =42.182%
Bk BB E s G 42.182% x 4.5=1.898 &

L T % ¥

L+5 L+4 L+3 L+2 L[+1 LO L-1 L-2 L-3 L4 L-5

MCL # £ £ =15.00mm 0.500

=0.500
sxgk % 43 P
At g4 4 4B=320.00Nm 0.172  0.172
ACL &« PCL ® £ & =9.50mm i i 0.250
MCL #® £ & =20.50mm 0.250

=0.422
sEEk % 45 P
g df g4 4 4B=340.00Nm 0.000  0.000
ACL & PCL ® £ #=10.00mm A3 i 0.000
MCL #® £ #=19.00mm 0.000

=0.000

AR TRRRA L R APRE R LSS5 % L d 3 LONL2 2 L4
ARFREE TP LA A RIEREY T LONL3FAEREY I
L2 2 I4+5 @A 242" 1 L4 B 4% — RI2 7 R H
TRl I A

L+ L+ L+3 L[+2 L[+1 LO L-1 L2 L-3 L4 L-5
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0.000 0.000 0.444 0.444 1.000 1.000 1.000 0.444 0.444 0.000 0.000 0.0 0.0 0.422 0.4220.5000.500 0.500 0.422 0.422 0.0 0.0

LREREEA SR TEEBELALZT A 14776/11 =43418% | & R ELE A ARG o R A G E A2 At 1 3.188/11 =28.981%
RIREB RN B A G 43.418% x 9=3.908 ~ PRI A B R F A 5 28.981% x 6=1.739 &
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2. Definitions
For the purposes of this Regulation:

2.1. “Acceleration Control for Pedal Error (ACPE)” means a system to
detect misapplication of the accelerator control by the driver and to control
unintended acceleration.

2.3. "Common space” means an area on which two or more information
functions (e.g. symbol) may be displayed but not simultaneously.

2.4. "Dry road affording good adhesion” means a road with a sufficient
nominal Peak Braking Coefficient (PBC) that would permit:
(@) A mean fully developed deceleration of at least 9 m/s?; or
(b) The design maximum deceleration of the relevant vehicle;
whichever is lower.

2.5. "Sufficient nominal Peak Braking Coefficient (PBC)" means a road
surface friction coefficient of:
(@) 0.9, when measured using the American Society for Testing and

3.20.1 238 A

3.20.1.1 B aF 2EpkEEH 2 4ei# 324 % $i(Acceleration Control for Pedal
Error ; ACPE) : &4y 1 B E R AR F Soig Bird] o T 2EIp ) 4

s % 4L
Z_ 4L °

i

Ke

3.20.1.2 £ * % FF(Common space) - %dg ¥ &= B b2 2 g
q- T

(4o 8) A2 2 W 23 kHAR o

3.20.1.3 & & 24+ 4 2 57 % i 5 (Dryroad affording good adhesion ):
fdn & 0 & LARAEE B 02 G(PBC) R 3F T iR R 4 2 B
(DFDFE RIS 92 ST 5 &

QuEF|4p kM & w2 K H B FE R o

MR A E LA e
T

320.14 o & £ f & § A & % f (Sufficient nominal Peak Braking
Coefficient (PBC)) @ #dp i 8 4 & B e
(1) f1* % W4 2%S & (ASTM)E1136-19 118 % ¥ 2shfhes » &

Materials (ASTM) of E1136-19 standard reference test tyre in accordance

%P % FM A% & ASTM E1337- 19 @5 = % > 11k d 64
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UNRI17501 52 = TNCAP 5~ ¥ % (%
with ASTM Method E1337-19 at a speed of 40 mph; ~3 ) pEEEE iP'JB1h % 09-
(b) 1.017, when measured using either: (2 pTarH? - FRFL 1.017:

=)

g

(i) The American Society for Testing and Materials (ASTM) of F2493-20 (A)A* £ I E%KE € (ASTM) F2493-20 &8 2+ 2% 5

standard reference test tyre in accordance with ASTM Method E1337 19 Pn o T kR E WA R%RE ¢ ASTM E1337- 19 3¢5k 2 >
at a speed of 40 mph; or MUpFiE 64 2 ] R EE R &

(ii) The k-test method specified in Appendix 2 to Annex 6 of UN B) 2wt 2HRIAE Tigite L= B KD 4| PTif2
Regulation No. 13-H. Fhyr 4 GREK)FEHK D 2 o

(c) The required value to permit the design maximum deceleration of the| (3) *" @ * ? dm% 2R PIAE T 45 L d k3L | ik 2 R 4 n”?gt
relevant vehicle, when measured using the k-test method in Appendix 2 to K)#sk > 22 i7REPF > F3F M2 M3 ~N2 & N3 & §5+
Annex 13 of UN Regulation No. 13. LR A RERAETEE o

2.6. "Self-check™ means an integrated function that checks for a system|3.20.1.5 f #'{& % (Self-check): fidy— @ & > 3% & A iFd-prrvig § = ;¢
failure on a continuous basis at least while the system is active. BT A L o

2.7. "Obstacle" means either a vehicle, or a wall-like structure or a|3.20.1.6 Fi7%(Obstacle) : % dg i‘i R hofb B2 SR e 7 A -
pedestrian.

2.8. “Automatic Transmission” means any transmission which does not|3.20.1.7 p # % i# {4 (Automatic Transmission) : "f:}ﬂ EH N

require the use of a clutch control by the driver in order to shift gears| * 3t & Bird| i (pFRE e 2d - KBy
(automatic transmissions include e.g. single gear transmissions,| ¥ ®i#E -~ E A pH P LR PEHE) 2 P -
continuously- variable transmissions, transmissions with an automated
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clutch).

2.9. "Mass of a vehicle in running order" means the mass of an unladen
vehicle with bodywork, including coolant, oils, at least 90 per cent of fuel,
100 per cent of other liquids, driver (75 kg) but except used waters, tools,
spare wheel.

2.10. "Extreme outer edge" on either side of the vehicle, means the plane
parallel to the median longitudinal plane of the vehicle and touching its
lateral outer edge, disregarding the projection:

(a) Of tyres near their point of contact with the ground, and of connections
for tyre- pressure gauges;

(b) Of any anti-skid devices mounted on the wheels;

(c) Of devices for indirect vision;

(d) Of side direction-indicator lamps, end- outline marker lamps, front and
rear position lamps, parking lamps, retro-reflectors and side-marker lamps.

2.11. "Vehicle width™ means the distance between the two vertical planes
defined in paragraph 2.10.

2.12. “Moving off” means starting from stationary and moving forward or
rearward after releasing the brakes.

320187 (T Rk ir2 &

Z (Mass of a vehicle in running order) :

%4n 3

B
g

& ¥

LB IRE R

Z AR W~ 3 90%2 B ~ 100%

2 Bw s FR (75

A7) fpih Aok S

RN R LR

3.20.1.9 &4 *F 2R % (Extreme outer edge) -

3‘_@7'6

fhdy T 5 T (7309

L TG ¥R E

R PSSR RS b

W B2 RT

BgmH P -

(1) FiT7» s HfFEb2 %5 > 12 LR 2 i

(2 EgxENDIHBY2Z P HEE S

() FHEAAMIFEE

(4) B2 2 2 > BB AR TR (R ) B (3
B BB R R 113 ]S fEaE o

3.20.1.10 # 45 % & (Vehicle width) : 4522 % 3.20.1.9 X k2 & £3 T

% 2 B PREdE o

3.20.1.11 4= 4 (Moving off) * ¥4 p # i B

4o X A 15

w iS5 B o
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2.13. “Maximum Creeping Speed” means the maximum steady state speed|3.20.1.12 & B #F {7 i# & (Maximum Creeping Speed) :

tidy ? im

which the vehicle achieves on a horizontal surface with the powertrain
engaged and operating at idle, and no acceleration or brake demand.

T

a'_" ’Kiif%‘ﬁéi f b@*ﬂ-" E:L EIF’V'Vjiﬁ"‘YEE\;%{ﬁ

7}{:]-—' H
fez

%
&
rﬁ.

o

T 2 ET R R B AE o

2.13.1. “Creeping” means the state of motion with the powertrain engaged|3.20.1.13 &% i (Creeping) P PRdp R E R 4 R RBR R E T M
z 2
N

and operating at idle, and no acceleration or brake demand, up to the
Maximum Creeping Speed.

M A N AT D 7 R hwRT

MR BITFER B ERE

2.14. "Reducing the effective demand of the accelerator control to zero"|3.20.1.14 #-4v:# Bir 42 5 »cF K% < 3 % (Reducing the effective

means where the resulting power/torque demand from the accelerator
control is reduced to the equivalent of the driver removing any input into
the accelerator control, irrespective of the actual input being given (this is
exclusive of power/torque demand not in connection with the relative
position of the accelerator control, e.g. rollback prevention, anti-stall).

demand of the accelerator control to zero) : %hig * ¥ g & F %

k2 5
1

T (Rt AR R R e B AIA N 8 42

:riziﬁ ’ /]}IJ

«&r:w]ﬁ’]’f&#%a\l‘ﬁ}\ #—%&),ﬁ EFa ESp N

e

Fop v IR R R A B e B A2 > O -

5. Specifications 3202 RER T
5.1. Performance Requirements 3.20.2.1 fHa & &
The following performance requirements shall apply to a vehicle with no|™ RS EEET TR

trailer coupled, with a mass between maximum mass and mass in running fg L NN )L

WA & RERF N ASG Y
Tz @

%‘r \wb

order, and whose powertrain management system is properly operational.

5.1.1. The ACPE shall be able to limit unintended acceleration of the vehicle|3.20.2.1.1ACPE s & >3 T ik KR il Pl E B A B¢ % 4c3f

LA

when an accelerator control misapplication by the driver has been detected

PFo M) B gm2 PR 4eid
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at least: (1) s> eEHEZon > PRET D §H2 5 > pF > 2
(@) When an obstacle exists in front of the vehicle when the driving| (2) % F® > +EH 25 P IRe@F a3t H §w2 16 BF o

direction is selected to be forward, and

(b) When an obstacle exists behind the vehicle when the driving direction
IS selected to be rearwards.

5.1.2. An accelerator control application

resulting in continuous acceleration and having a velocity of at least 400 per
cent per second over a travel distance of at least 70 per cent of the total travel
distance of the accelerator control, and reaching a maximum position of the
accelerator control of at least 90 per cent with that velocity shall be regarded
as an accelerator control misapplication in the context of the paragraph
5.1.1.

5.1.3. Notwithstanding paragraph 5.1.2., in the case of systems that
implement force-based triggering of the ACPE, an accelerator control force
greater than the triggering threshold shall be considered as accelerator
control misapplication. The manufacturer shall justify the triggering
threshold to the satisfaction of the Type Approval Authority.

5.1.4. The ACPE shall control acceleration when the vehicle is accelerated
both from standstill and, as relevant, while creeping.

5.1.4.1 An ACPE intervention is not required when:

(@) there is an AEBS warning or intervention occurring; or

(b) the vehicle speed is greater than 10 km/h.

3.202.1.2 #vig B2 @ % P S Ak 0 T T S EF) 400%0

BRSBTS T S T70% T AR T ] 4 BEEHIE S 90%

X 28 F o RALTE L 3.20.2. 1.1 P F P OATiE Aok BIEFCER H o

3202.13 ¢ 320212 = F R E >3k AF WA SN

ACPE & -~ *vig Fod)4 * 05 @8 Ak & Seid FHOAIFR * o

Ej iﬁ il EE iﬁ/P'Jﬁﬁfi/@@ﬂg ﬁ%;ﬁ' B o

3.20.2.1.4ACPE Jg>t 2 @ik p # 0 2 8515 (hodp B ) B 4o e if
ol deid o

3.202.1.4.1 > T ik kg 4 pE > @ 2 ACPE 4 ~

(1) AEBS 77 & /i » g8 4 ¢ 5 &

(2) 2 4@mi¢ B = ** 10km/h o
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5.1.4.2 If ACPE is not ready to perform an intervention 6 s after the initiation
of the vehicle powertrain, information of this status shall be indicated to the
driver. This information shall exist until the system has been successfully
initialised.

5.1.5. The ACPE shall limit vehicle acceleration in order to prevent or
mitigate a collision with an obstacle located not more than 1.5 m in front of
or behind the vehicle, in the vehicle path, at the time the triggering
conditions (as outlined in paragraph 5.1.2.) are achieved, provided:

(@) Vehicle external influences allow for the required acceleration
inhibition, i.e.:

(i) The road is flat, horizontal and dry affording good adhesion;

(i) The weather conditions do not affect the performance of the vehicle
(e.g. no storm, not below 0°C);

(b) The vehicle state itself allows for the required acceleration inhibition,
e.g.:

(i) The tyres are in an appropriate state and properly inflated,;

(i) The brakes if intended to be used are properly operational (brake
temperature, pads condition etc.);

(iii) There is no severe uneven load distribution;

(iv) No trailer is coupled to the motor vehicle and the mass of the motor
vehicle is between maximum mass and mass in running order conditions;

3.20.2.1.4.2 35 ACPE At & gmés 4 & sifad 6 i = i 4 »

23

o5
£ %

HOE o e BB A R gt Rk 2 FAEEFES F A

’E?‘é%o E —-L/f

£
sLe

R A AN o

3.20.2.1.5 F*¢ T it i T > ACPE g*tid

R E R (40320212 91

i) PF LB RSk U b AR ot B g 2 R

2 B gk

Bt o BE4R g 1.5 2 2 MakdrdE

R

H

(1) 2 g@hmg # 4] o
(A)>eTh ~ kT2 2R 4R 4 2 gofigiet |
(B)* 4 £ WA fmliz X 4w (ki b f o B

FRGTITE 2 Sed

B A A

EAER)

(2) ﬁiﬁfqﬂ\f/;# Ay LEFR F TR Sk ] o Bl

(NEAESIE 53 L S I

(B)Fpfpig * 2 &rd g i@ iv (FB @R ~ R4 FER)S

C) fE fcd 3 392§ 4 e ;

(_)ﬁ#;rﬁ,*%b?ﬁ&%ﬁg;ﬁs,gﬁ;ﬁg FEANEAFREEIT A
ok JE B2 R 0R

(E) 2 dm2 b § 12 & Wi § = 3F 0¥ o

(GEEE X TR D F 5T VRNIESLY NS
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(v) The vehicle’s powertrain management system is properly operational MKRTHMPELEL
(vi) If the vehicle is equipped with rear hatches, trunk lids or tailgates, they
are closed and latched in the normal conditions of vehicle operation.
(c) There are no external influences affecting the physical sensing| (3) & B 37 B Blaw 4 2 PP R, b ¢
capabilities, i.e.: (A BB R EA R T 5 1000Lux » ¢ &g R B2 {85k p
(i) The ambient illumination conditions are at least 1000 Lux and there is R (blhet ERHRA PR BRTEFHER )
no extreme blinding of the sensors (e.g. direct blinding sunlight, highly (B) p & iﬁa* R e FRCS) AR /R miE=H kR (B
radar-reflective environment); Aot P Aery MISg@ §m2 %7 F A~ = RCS);
(i) The target vehicle is not extreme with regard to the Radar Cross C) & %fé?‘i"' R Bl A 2 A FEiEE (bde kA ~ B
Section (RCS) or the shape/silhouette (e.g. below fifth percentile of RCS of E I IR
all M1 vehicles) D) ETD ekt B3 2 B
(iii) There are no significant weather conditions affecting the sensing
capabilities of the vehicle (e.g. heavy rain, dense fog, snow, dirt);
(iv) There are no overhead obstructions close to the vehicle;
(d) The situation is unambiguous, i.e.: (4) FmprgT >
(i)The obstacle is stationary, unobstructed, clearly separated from other (_)Fﬁ%i:a PR ~2XEm PP R ER I e p TR
objects in the driving direction; i
(ii) In the case of a vehicle obstacle, the centre line of the obstacle is B)* s 2 w2 HRT > RmE2 P MR ERD Rt
located between two vertical longitudinal planes defining the extreme outer bR L8 Gie T e 2 B o
edge of the vehicle. O rms ez kT dfmz FaoddF 3> 5 1.0
(iii) In the case of a wall obstacle, the overlap between wall and vehicle is @R
at least 1.0 m. D)* s FAZBRRT - FAREY CRNE D fuY ST
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(iv) Inthe case of a pedestrian obstacle, the distance between the centre line
of the pedestrian obstacle and the centre line of the vehicle is not more than
25 per cent of the vehicle width.

(v) The direction of travel is straight with no curve, and the vehicle is not
turning at an intersection and following its lane.

(vi) The obstacle is a vehicle of category M1, or a wall-like structure with
a width of at least 2.0 m and a height of at least 1.0 m or a silhouette of a
pedestrian that relates to a human being.

(vii) The obstacle is located at least 1.0m from the vehicle at the time the
triggering conditions (as outlined in paragraph 5.1.2.) are achieved,;
(viii)The vehicle is travelling at or below its maximum creeping speed in
the forward direction and at or below 4km/h in rearward direction?®.

% This condition shall be reviewed by September 2032.

5.1.5.1 When conditions deviate from those listed above, the system shall
not deactivate or unreasonably switch the control strategy. This shall be
demonstrated by the manufacturer in accordance with Annex 3 of this
Regulation and, if deemed justified, may be followed by testing by the
Technical Service in conditions deviating from those listed above or those
in paragraph 6. The rationale for and the results of this verification testing
shall be appended to the test report.

5.1.6. ACPE performance
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5.1.6.1. Acceleration from standstill

In the case that a collision is not prevented, the collision speed shall be no
greater than 8 km/h higher than the vehicle speed at the point where the
triggering conditions specified in paragraph 5.1.2. are met.

In addition, the collision speed shall not be greater than 70 per cent of that
speed the vehicle would have had in the same position and under the same
circumstances but without any ACPE intervention.

5.1.6.1.1. Low power to weight vehicles, In the case of vehicles that do not
exceed 8 km/h without ACPE in the test scenarios but for which a speed
reduction of 30 per cent cannot be achieved due to a low engine power to
test mass ratio, the speed reduction shall be of at least 15 per cent.

5.1.6.2. Acceleration while creeping,
In the case a collision is not prevented, the ACPE shall reduce the effective
demand of the accelerator control to zero at or before the point of collision.

5.1.7. During any intervention, the vehicle acceleration shall continue to be
limited by the ACPE. The intervention may be ended when the obstacle is
no longer detected, or the driver has interrupted the function. The
Manufacturer shall declare the ACPE continuation conditions to the
technical service.

3.20.2.1.6.1 p # 1k 38 {7 4r i
N EFEELAEREZ BT OoRRERE D B F 3 3.202.1.2 Arik 2 jR B ik
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5.1.8. The effectiveness of ACPE shall not be adversely affected by
magnetic or electrical fields. This shall be demonstrated by fulfilling the
technical requirements and respecting the transitional provisions of the 06
or later series of amendments to UN Regulation No. 10.

5.1.9. Conformity with the safety aspects of electronic control systems shall
be shown by meeting the requirements of Annex 3.

5.1.10. The ACPE shall inform the driver of its intervention in accordance
with paragraph 5.4.2.

5.1.11. Interruption of ACPE by driver

5.1.11.1. The ACPE shall provide a means for the driver to interrupt its
intervention. This interruption shall be started by any intentional action
which indicates that the driver has recognised the situation.

5.1.11.2. In the case of interruption by maintaining the accelerator control
application, there shall be no rapid increase of acceleration.

5.1.11.3. The fulfilment of these requirements shall be documented and
demonstrated by the manufacturer to the Approval Authority during the
inspection of the safety concept as part of the assessment to Annex 3.
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5.1.12. The performance requirements shall be verified using the test
procedure as described in section 6.6.1. and 6.6.2.

5.2. Deactivation

5.2.1. Short term deactivation

When a vehicle is equipped with a means to manually deactivate the ACPE,
the ACPE shall be automatically reinstated at the initiation of any new
engine start (or run cycle, as relevant). This requirement does not apply
when a new engine start (or run cycle, as relevant) is performed
automatically, e.g., the operation of a stop/start system. A deactivation
warning shall be given at least at the time of deactivation.

5.2.2. Long term deactivation Notwithstanding paragraph 5.2.1., a vehicle
may be equipped with a long term deactivation means to manually
deactivate the ACPE, in that case, the system is not required to be reinstated
at the initiation of each engine start (or run cycle, as relevant). However, the
system shall provide information to the driver by either (a), (b) or (c):

(@) A constant optical warning signal shall inform the driver that the ACPE
has been deactivated. The yellow warning signal specified in paragraph
5.4.3. may be used for this purpose;

(b) The driver shall be periodically informed that the ACPE has been
deactivated. In this case this information shall be given for a minimum of
10 seconds or until driver confirmation. This information shall be given at
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least either every 7 days or every 10 engine starts (or run cycles, as relevant),
not counting when a new engine start (or run cycle, as relevant) is performed
automatically, e.g. the operation of a stop/start system. This information
shall be distinct from the failure warning signal specified in paragraph
54.3.;

or
(c) If deactivation is only for one direction of operation (forward or
rearwards), a constant optical warning shall be given when the
corresponding driving direction is selected for first time in the engine start
cycle (or run cycle, as relevant). The long-term deactivation process shall
be designed in such a way that deactivation shall not be possible with less
than 2 deliberate actions.

5.2.3. Automatic deactivation

5.2.3.1. When the vehicle is equipped with a means to automatically
deactivate the ACPE, for instance in situations such as carrying a bicycle
rack or towing a trailer, the following conditions shall apply as appropriate:

5.2.3.1.1. The vehicle manufacturer shall provide a list of situations and
corresponding criteria where the ACPE is automatically deactivated to the
technical service at the time of type-approval and it shall be annexed to the
test report.

N i k2 EE, 0 F S A NE L R (N
AR PE) PR 0o B F R 320243 rif B E TG T E
u ;
Bl
(3) Efarsiiy» »H-2Fir3p (D f88) PFr-FEarz X
I

FETAFERHBE AR w205 B 5 (NFE %R 4o

M) FRAEEEE D

o T\ﬁpﬁ”ﬂé—:%&};)’@uﬁ”v‘] LA R B

2B Y SR TR

3.202.2.3 § # 3

3202231 % % fmpe & § p 6 2%

ACPE 2.+ &P » Gyt 5§V p 7

BN F 5o Mg B2 P RT

@&?%\ﬁﬁﬂfﬁgﬁ:

3202.23.1.1 #ipdE e REFHHEE wRIBHEHR R 714 L2

Aama@ﬂ%\ﬁ%@%

98




UNRI17501 % =~

TNCAP i+ ¥ % (¥ = %)

5.2.3.1.2. The ACPE shall be automatically reactivated as soon as the
conditions that led to the automatic deactivation are not present anymore.

5.2.3.1.3. A deactivation warning shall be given at least at the time of
deactivation unless a failure warning is given as per paragraph 5.3.3.

5.2.3.1.3.1. While an Automated Driving System is in control of the vehicle,
or an Advanced Driver-Assistance System is in active mode (e.g. ALKS or
ACSF category A is active), the ACPE may be suspended or its control
strategies adapted without indication to the driver, as long as it remains
ensured that the vehicle provides at least the same acceleration suppression
capabilities as the ACPE. The suspension of the ACPE or the adapted
control strategies shall be documented and demonstrated by the
manufacturer to the Approval Authority during the inspection of the safety
concept as part of the assessment to Annex 3.

5.3. Failure detection / self-check
5.3.1. A failure warning shall be given to the driver when there is a failure
in the ACPE that prevents the requirements of this Regulation being met.

The warning shall be as specified in paragraph 5.4.3.

5.3.1.1. It is not required to provide the driver with a failure warning signal
to indicate that the ACPE is temporarily not available, for example due to
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inclement weather conditions.

5.3.2. There shall not be an appreciable time interval between each ACPE|3.20.2.3.2 %% § 3 B iRl T - # X ACPEZ f % 2 %#F 2 &
self-check, and subsequently there shall not be a delay in illuminating the| 7 PP A2 PRI " (S 2 Er A R4e77 2 Bardd o a5 d §m30
warning signal, in the case of an electrically detectable failure. However, if| ff = 3| B2 pFiE & %> 10km/h> RIET NG T4 ERE T T =X
the vehicle speed is greater than 10 km/h at the time a failure is detected, the| # #®:# & "¢ 1 31 10km/h 1 F -

warning signal may be suppressed until the next time the vehicle speed is
below 10 km/h.

5.3.3. A failure warning shall also be given to the driver in the case of a3.20.2.3.3 *# f#*%% Bop e % 320223138 ¢ > W pIEmtE §
detected non- electrical failure condition (e.g. sensor blindness or sensor r(]x-ﬁl—»;}”ilmfﬁ ( Dldog Pl B A e R BAHE ) e BB A
misalignment) unless a deactivation warning is given as per paragraph| :\zxF ¥ 35 -

5.2.3.1.3.
5.4. Warning signals 3.20.2.4 #1250
5.4.1. General 3.20.2.4.1 3L B

5.4.1.1. The optical warning signals shall be visible even by daylight; the(3.20.2.4.1.1 £ & & r A 5Lt d XA P #F AR > PR B30 H R 4§
satisfactory condition of the signals must be easily verifiable by the driver| & ¥ % gpF > AT FFP FE7 2 F§ ¥ o
from the driver's seat.

5.4.1.2. Each ACPE optical warning signal shall be activated either when|3.20.2.4.1.2 # - ACPE % 5 &7 3 50 it 51 & fads (L FHPFR > 4o
the engine start (or run, as relevant) switch is turned to the "on" (run)| AP R P¥) “» 4% 3 "Ton (B fx) =% - 43 - B A Ton (B L),
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position or when the engine start (or run, as relevant) switch is in a position| 3 "start (fx# ) =% 2 & - d & ﬁ:ﬁsi% HLITLAE (A4t
between the "on" (run) and “start" position that is designated by the| 43t (BB E)) PFfad o PR T FF* W1 % ZHH TR P 2 &

manufacturer as a check position (initial system (power-on)). This
requirement does not apply to warning signals shown in a common space.

5.4.2. Intervention warning signal

An intervention warning shall be given by an optical signal. In addition, a
haptic or acoustic signal shall be provided to the driver, unless such a signal
is already being provided by another vehicle system comprising an object
detection capability (e.g. parking distance warning). The optical warning
signal may be the flashing of the failure warning signal. A description of the
warning indication presented to the driver shall be provided by the vehicle
manufacturer at the time of type- approval and recorded in the test report.

5.4.3. Failure warning signal

The failure warning shall be given by a constant yellow optical signal.

5.5. Provisions for the Periodic Technical Inspection

5.5.1. At a Periodic Technical Inspection, it shall be possible to confirm the

correct operational status of the ACPE by a visible observation of the failure

warning signal status. Following a “power-ON” and any bulb check, the

T‘F‘:\]L%D;uo

3.20.2.42 i » 8538

failure warning signal shall remain illuminated if any failure was present at
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the end of the previous engine start (or run, as relevant) cycle, unless this
failure is detected to be no longer present.

In the case of the failure warning signal being in a common space, the
common space must be observed to be functional prior to the failure warning
signal status check.

5.5.2. At the time of type approval, the means to protect against simple
unauthorised modification of the operation of the failure warning signal
chosen by the manufacturer shall be confidentially outlined.

Alternatively, this protection requirement is fulfilled when a secondary
means of checking the correct operational status of the ACPE is available.

3%25%%%%@’ﬁﬁﬁ%ﬁ%ﬁﬁ?%#ﬁﬁﬁ%ﬁﬂ%ﬁﬁi
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6. Test procedure

6.1. Test surface and environment conditions

6.1.1.  The test shall be performed on a flat, dry, concrete or asphalt road
affording good adhesion.

6.1.2.  The test surface has a consistent slope between level and 1 per
cent.
6.1.3.  The ambient temperature shall be between 0°C and 45°C.
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6.1.4. The horizontal visibility range shall allow the target to be(3.20.3.1.4 kT ¥ R = RIET @& B >0 B
observed throughout the test.

W

o

bl

ke A )

6.1.5.  The tests shall be performed when there is no wind liable to affect|3.20.3.1.5 3#Z& B>t h & 2 L BH L F 2 KRR THEF o
the results.

6.1.6.  Natural ambient illumination must be homogeneous in the test|3.20.3.1.6:#% % F L #3593 2 p AATEB B A" BRAEAZEF 1000Luxe

area and in excess of 1000 lux. It should be ensured that testing is not| BfE FifSk >t > N RAP TR > P LT T KER =8 o
performed whilst driving towards, or away from the sun at a low angle.

6.1.7. At the request of the manufacturer and with the agreement of the|3.20.3.1.7 i& & kA E R R E L g & Fimw @ s

Technical Service tests may be conducted under deviating test conditions| F¥ > # *t rﬁ%ﬁ;ﬁﬁﬁ# T R R (KRR e ek L G TR

(suboptimal conditions, e.g. on a not dry surface; below the specified| 3 & Mt H T B K& £)-
minimum ambient temperature), whilst the performance requirements are
still to be met.

6.2. Instrumentation 3.20.3.2 ® E

6.2.1.  The speed of the vehicle shall be measured with an accuracy of|3.20.3.2.1 & §m2 i# & & +/-0.1km/h 2 #rw & & 7R E o
+/- 0.1 km/h.

6.2.2.  The position of the vehicle shall be measured with an accuracy 0f|3.20.3.2.2 & §@2 i ¥ & +/-0.03 m 2 &5 & i& (7R &
+/-0.03 m.

o
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6.2.3. The accelerator control force (if applicable) shall be measured
with an accuracy of +/- 1 N.

6.2.4. The accelerator control position shall be measured with an
accuracy of +/- 1%. Alternatively, at the choice of the manufacturer. This
measurement may be taken from the vehicle’s own position sensor.

6.2.5. Measurements shall be recorded at a frequency of at least 100 Hz.

6.3. Test Vehicle

6.3.1. Pre-Test Conditioning

If requested by the vehicle manufacturer:

(@) The vehicle can be driven a maximum of 100 km on a mixture of urban
and rural roads with other traffic and roadside furniture to initialise the
sensor system.

(b) The vehicle can undergo a sequence of brake activations in order to
ensure the service brake system is bedded in prior to the test.

Details of the pre-test condition strategy requested by the vehicle|&
manufacturer shall be identified and recorded in the vehicle type approval| =

documentation.

6.3.2. Prior to any testing, it shall be ensured that the ACPE is switched on
and ready to function.During the conduct of the test the technical service
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need to ensure that the boundary conditions of the ACPE - as defined by the
manufacturer - with regard to the detection of the test target are taken into
account (e.g. avoid blocking of a sonar system used, ensure that a vision
system used can properly identify the pedestrian test target used as a human
by making it fully visible to the camera system before testing, etc.)

6.3.3.Test mass

The vehicle shall be tested:

(@ At the minimum mass (mass in running order with an additional mass
of maximum125 kg);

(b) If this is deemed justified, the technical service may test at any other
mass up to the technically permissible maximum laden mass as defined by
the manufacturer. No alteration shall be made once the test procedure has
begun.

6.4. Test Targets

6.4.1.  The target used for the vehicle detection tests shall be a regular
high-volume series production passenger car of Category M1 or
alternatively a "soft target” representative of a passenger vehicle in terms of
its identification characteristics applicable to the sensor system of the ACPE
under test according to either 1ISO 19206-1:2018 or ISO 19206-3:2021 at
the choice of the manufacturer.
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6.4.2.  The targets used for the pedestrian detection tests shall be a child
articulated "soft target” in its resting position with the articulation being
switched off and be representative of the human attributes applicable to the
sensor system of the ACPE under test according to 1ISO 19206-2:2018.

6.5. Offset of vehicle and target

6.5.1.  The reference point for the location of the vehicle shall be the
most rearward point on the centreline of the vehicle when going rearwards,
and the most forward point of the vehicle when going forwards.

6.5.2.  The lateral offset between the centreline of the vehicle target and
the centreline of the vehicle shall be between 0.0 m and the distance to
extreme outer edge of the vehicle.

6.5.3.  The lateral offset between the centre line of the pedestrian
obstacle and the centre line of the vehicle is not more than 25 per cent of the
vehicle width.

6.5.4.  The orientation of the pedestrian target is to be determined by the
technical service.

6.5.5.  The orientation of the vehicle target shall be 0° or 180°
respectively as defined in ISO 19206-3:2021, chosen by the technical
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service.

6.6. Test procedures

The test procedures shall be performed both in a forward and rearward
direction and at least with the ACPE interventions triggered at 1.0 m (+0.1
m tolerance) and 1.5 m (-0.1 m tolerance) distance from the target position
(as detailed in Table 1).

Table 1 Test conditions

(RASUE RFT7R)
6.6.1.  Test procedure for a stationary vehicle

6.6.1.1. Each test condition according to Table 1 shall be tested with and
without the presence of the target. For tests without a target the ACPE shall
be deactivated if necessary, and may be combined where feasible.

6.6.1.2. The procedure for each test with a stationary (non-creeping)
vehicle shall be as follows:

(@) Position the vehicle at a distance to the relevant target or speed
measurement point as defined in Table 1.

(b) Hold the vehicle stationary and select the corresponding driving
direction.

(c) Accelerate the vehicle, whilst maintaining the steering control in the

3.20.3.6 :#=%A2 F
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neutral position, by operating the accelerator control in order to achieve the 3.20.2.1.2 #1if ) o
relevant triggering conditions (as outlined in paragraph 5.1.2.) before the| (4) &> tpf gk (EFERR) &3 E R £ P(B2 # R o

vehicle reaches a speed of 0.5 km/h.

(d) Record the speed at the collision point (if applicable) or the speed at
the respective speed measurement point.

6.6.2.  Test procedure for a creeping vehicle

6.6.2.1. Each test condition according to Table 1 shall be tested once with
a starting point and a profile of the accelerator control application selected
at the discretion of the Technical Service. The starting point and the
accelerator control application profile shall be selected such that the
triggering condition (as outlined in paragraph 5.1.2.) is achieved as close to:
(@) The maximum creeping speed in the forward direction,

(b) 4km/h in the rearward direction,

As reasonably practical whilst remaining at or below that speed and
avoiding any AEBS warning or intervention which results in an ACPE
intervention not occurring.

6.6.2.2. The procedure for each test with a creeping vehicle shall be as
follows:

(@) Position the vehicle at the selected starting point as determined by
paragraph 6.6.2.1.

(b) Hold the vehicle stationary and select the corresponding driving

3.20.3.6.2 $Hi% (7 8 §m 2 kAT S
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direction.

(c) Release the braking system so that the vehicle starts creeping.

(d) Operate the accelerator control in order to achieve the relevant
triggering conditions (as outlined in paragraph 5.1.2.) at the point the vehicle
has reached the distance to target according to Table 1.

(e) In the case a collision is not prevented the manufacturer shall
demonstrate to the satisfaction of the technical service that the intervention
complies with the requirements of paragraph 5.1.6.2.

6.7. If this is deemed justified, the Technical Service may additionally test
in any test condition within the conditions specified in paragraph 5.1.5. or
test alternative accelerator control application profiles.

BEFE3 0E 2 (40 3.20.2.1.2 #5if ) o

(B) *AMWAMM2 P> B IFEF SR LRSI B LT R
ij?liﬁ >34 3202.1.62 - FEEFTEF °

3.203.7 AR E T2 R RT o W RIESET E 011 3.00.2.1.5 B 2

ER R IEET R > AR 2 Aok BaFE AR

Annex 3 Special requirements to be applied to the safety aspects of
electronic control systems

1. General

This annex defines the special requirements for documentation, fault|?

strategy and verification with respect to the safety aspects of Complex

Electronic Vehicle Control Systems (paragraph 2.4. below) as far as this|#

Regulation is concerned.

This annex shall also apply to safety related functions identified in this
Regulation which are controlled by electronic system(s) (paragraph 2.3.) as
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far as this Regulation is concerned.

This annex does not specify the performance criteria for "The System" but
covers the methodology applied to the design process and the information
which must be disclosed to the Technical Service, for type approval
purposes.

This information shall show that "The System™ respects, under non-fault and
fault conditions, all the appropriate performance requirements specified
elsewhere in this Regulation and that it is designed to operate in such a way
that it does not induce safety critical risks.

2. Definitions

For the purposes of this annex,

2.1. The System™ means an electronic control system or complex electronic
control system that provides or forms part of the control transmission of a
function to which this Regulation applies. This also includes any other
system covered in the scope of this Regulation, as well as transmission links
to or from other systems that are outside the scope of this Regulation, that
acts on a function to which this Regulation applies.”

2.2. "Safety Concept"” is a description of the measures designed into the
system, for example within the electronic units, so as to address system

& KB MG 4 (The System)2 (it 38 o f2 5 FmE E £ a s
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integrity and thereby ensure safe operation under fault and non-fault
conditions, including in the event of an electrical failure. The possibility of
a fall- back to partial operation or even to a back- up system for vital vehicle
functions may be a part of the safety concept.

2.3. "Electronic Control System™ means a combination of units, designed
to co-operate in the production of the stated vehicle control function by
electronic data processing. Such systems, often controlled by software, are
built from discrete functional components such as sensors, electronic control
units and actuators and connected by transmission links. They may include
mechanical, electro-pneumatic or electro-hydraulic elements.

2.4. "Complex Electronic Vehicle Control

Systems™ are those electronic control systems in which a function controlled
by an electronic system or the driver may be over- ridden by a higher level
electronic control system/function. A function which is over- ridden
becomes part of the complex system, as well as any overriding
system/function within the scope of this Regulation. The transmission links
to and from overriding systems/function outside of the scope of this
Regulation shall also be included.

2.5. "Higher-Level Electronic Control" systems/functions are those which
employ additional processing and/or sensing provisions to modify vehicle
behaviour by commanding variations in the function(s) of the vehicle
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control system. This allows complex systems to automatically change their
objectives with a priority which depends on the sensed circumstances.

2.6. "Units" are the smallest divisions of system components which will be
considered in this annex, since these combinations of components will be
treated as single entities for purposes of identification, analysis or
replacement.

2.7. "Transmission links" are the means used for inter-connecting
distributed units for the purpose of conveying signals, operating data or an
energy supply. This equipment is generally electrical but may, in some part,
be mechanical, pneumatic or hydraulic.

2.8. "Range of control" refers to an output variable and defines the range
over which the system is likely to exercise control.

2.9. "Boundary of functional operation™ defines the boundaries of the
external physical limits within which the system is able to maintain control.

2.10. "Safety Related Function™ means a function of "The System" that
is capable of changing the dynamic behaviour of the vehicle. "The System™

may be capable of performing more than one safety related function.

3. Documentation
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3.1. Requirements 3.20.4.3.1 & &
The manufacturer shall provide a documentation package which gives|# fm % & et - >~ B rugip [ kst ) 2 B axP2 g d $ﬁ5
access to the basic design of "The System" and the means by which it is| % %t & E_ Rl R 2 2 o AIREH R Y RP | ks
linked to other vehicle systems or by which it directly controls output|2 # it % £ > {4 1‘%,& o Y R R Y R ILIEIL LTI E AR BT

variables. The function(s) of "The System™ and the safety concept, as laid
down by the manufacturer, shall be explained. Documentation shall be brief,
yet provide evidence that the design and development has had the benefit of
expertise from all the system fields which are involved. For periodic
technical inspections, the documentation shall describe how the current
operational status of "The System™ can be checked.

The Technical Service shall assess the documentation package to show that
"The System™:

(@) Is designed to operate, under non-fault and fault conditions, in such a
way that it does not induce safety critical risks;

(b) Respects, under non-fault and fault conditions, all the appropriate
performance requirements specified elsewhere in this Regulation; and,

(c) Was developed according to the development process/method declared
by the manufacturer.

3.1.1.Documentation shall be made available in two parts:

(@ The formal documentation package for the approval, containing the
material listed in paragraph 3. (with the exception of that of paragraph
3.4.4.) which shall be supplied to the Technical Service at the time of
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submission of the type approval application. This documentation package
shall be used by the Technical Service as the basic reference for the
verification process set out in paragraph 4. of this annex. The Technical
Service shall ensure that this documentation package remains available for
a period determined in agreement with the Approval Authority. This period
shall be at least 10 years counted from the time when production of the
vehicle is definitely discontinued.

(b) Additional material and analysis data of paragraph 3.4.4. which shall be
retained by the manufacturer, but made open for inspection at the time of
type approval. The manufacturer shall ensure that this material and analysis
data remains available for a period of 10 years counted from the time when
production of the vehicle is definitely discontinued.”

3.2. Description of the functions of "The System"

A description shall be provided which gives a simple explanation of all the
control functions of "The System" and the methods employed to achieve the
objectives, including a statement of the mechanism(s) by which control is
exercised.

Any described function that can be over-ridden shall be identified and a
further description of the changed rationale of the function’s operation
provided.
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3.2.1.A list of all input and sensed variables shall be provided and the
working range of these defined.

3.2.2.A list of all output variables which are controlled by "The System”
shall be provided and an indication given, in each case, of whether the
control is direct or via another vehicle system. The range of control
(paragraph 2.8.) exercised on each such variable shall be defined.

3.2.3. Limits defining the boundaries of functional operation (paragraph
2.9.) shall be stated where appropriate to system performance.

3.3. System layout and schematics

3.3.1. Inventory of components.

A list shall be provided, collating all the units of "The System" and
mentioning the other vehicle systems which are needed to achieve the
control function in question.

An outline schematic showing these units in combination, shall be provided
with both the equipment distribution and the interconnections made clear.

3.3.2. Functions of the units
The function of each unit of "The System™ shall be outlined and the signals
linking it with other units or with other vehicle systems shall be shown. This
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may be provided by a labelled block diagram or other schematic, or by a|£ # 7 % Bl > & d J* X Blo #6842 P o
description aided by such a diagram.

3.3.3. Interconnections 3.20.4.3.3.3 p FR:d 4%
Interconnections within "The System" shall be shown by a circuit diagram| & $tp fRig 42 T § @ ﬁia?,‘@ o BRMTEREREAT S F R GREBH KL

for the electric transmission links, by a piping diagram for pneumatic or| % 2 i# ¥ > B4 g B %]z\ T WEARREEREBAT o TRE

hydraulic transmission equipment and by a simplified diagrammatic layout| 7 #j » & d H i segiy &1 2 @ & o
for mechanical linkages. The transmission links both to and from other
systems shall also be shown.

3.3.4. Signal flow, operating data and priorities 3204334 G H AR~ EITF AL BLER
There shall be a clear correspondence between these transmission links and| ¥ ~ F 2. @i g2 G 5.2 /@ FFH AR, P AAHE - TG

the signals and/or operating data carried between units. Priorities of signals|"g & 2 /238 (T T 7 i ¢ T AR T M2 P &% 2 kﬂ‘_% B

and/or operating data on multiplexed data paths shall be stated wherever|F? % 1 g i# ﬁ%&%xé’ % (Multiplexed data path) } 2_ i3 5Lig L g B o
priority may be an issue affecting performance or safety as far as this
Regulation is concerned.

3.3.5. Identification of units 3.20.4.3.3.5 8 3y
Each unit shall be clearly and unambiguously identifiable (e.g. by marking| & ¥ ~ s At i & ¥ P fwde Feas (G4 @ Jod A2 HF7 ~ WP %

for hardware and marking or software output for software content) to|2 #77 = 4 48 # ) ,ua%n AR 2 i 2 AR R B T o
provide corresponding hardware and documentation association.

Where functions are combined within a single unit or indeed within asingle| & st F & & f§ % 3 @ 2 § > B 558 4 7302 LRl 2

- ¥ A
computer, but shown in multiple blocks in the block diagram for clarity and| T 6P $ 5 i ¥ - B ¥ * ¥ - A u{ET o & iﬁifs‘;—‘é’f fsigd #
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ease of explanation, only a single hardware identification marking shall be
used. The manufacturer shall, by the use of this identification, affirm that
the equipment supplied conforms to the corresponding document.

3.3.5.1. The identification defines the hardware and software version and,
where the latter changes such as to alter the function of the unit as far as this
Regulation is concerned, this identification shall also be changed.

3.4. Safety concept of the manufacturer

3.4.1.  The Manufacturer shall provide a statement which affirms that the
strategy chosen to achieve "The System" objectives will not, under non-fault
conditions, prejudice the safe operation of the vehicle.

3.4.2. In respect of software employed in "The System", the outline
architecture shall be explained and the design methods and tools used shall
be identified. The manufacturer shall show evidence of the means by which
they determined the realisation of the system logic, during the design and
development process.

3.4.3.  The Manufacturer shall provide the Technical Service with an
explanation of the design provisions built into "The System™ so as to
generate safe operation under fault conditions. Possible design provisions
for failure in "The System™ are for example:
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(a) Fall-back to operation using a partial system.
(b) Change-over to a separate back-up system.

1)

®F IR

6 SLIE (T2 # * % 4)(Fall-back) -

(2) g #(Change-over)® Jb= & * % 3% o

(c) Removal of the high level function. (3) % “,{rt i R e A el T

In case of a failure, the driver shall be warned for example by warning signal| &% ¢ 2zl > PIRE L B R F (bldo: L g M pgr &2 1 8 )0
or message display. When the system is not deactivated by the driver, e.g.| & 4 3i2td B2 E M F ( er MEEPBE Nt BB o R d TR e B
by turning the ignition (run) switch to "off", or by switching off that| B B #* i \#f‘bﬂ” MBPZETHN ) P& EH h%/‘%%ff Forn o o
particular function if a special switch is provided for that purpose, the| &%+ &£ o

warning shall be present as long as the fault condition persists.

3.4.3.1. If the chosen provision selects a partial performance mode 0f|3.20.4.3.4.3.1 3 T3 F B xR /w™ @ * IR0 M a F T4 5 PR
operation under certain fault conditions, then these conditions shall be stated| P 3% & g ff fim T ﬁ“ HAEA 20 F R o

and the resulting limits of effectiveness defined.

3.4.3.2. Ifthe chosen provision selects a second (back-up) means to realise|3.20.4.3.4.3.2 FE T # * YW PRI dmir 4] A 5P o PIRFRM H

the vehicle control system objective, the principles of the change-over
mechanism, the logic and level of redundancy and any built in back-up
checking features shall be explained and the resulting limits of back-up
effectiveness defined.

3.4.3.3. If the chosen provision selects the removal of the Higher Level
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Function, all the corresponding output control signals associated with this
function shall be inhibited, and in such a manner as to limit the transition
disturbance.
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3.4.4. The documentation shall be supported, by an analysis which shows,|3.20.4.3.4.4 B A7 F 1T 5 FE2 & - FHa 3 > 2 ERP P
in overall terms, how the system will behave on the occurrence of any| € B8 fmfrdE i &% 22 > p'a B NIRPF L 22 F35 o

individual hazard or fault which will have a bearing on vehicle control
performance or safety.

The chosen analytical approach(es) shall be established and maintained by| *7&# 2 47> 2 Bd B jmE K2 ¥ 2 @35> ¢ BA{EE AP B

the Manufacturer and shall be made open for inspection by the Technical| * & R[#4# -
Service at the time of the type approval.

The Technical Service shall perform an assessment of the application of the| &R Bi=R 4~ 1722 - AP F e 3 ¢
analytical approach(es). The audit shall include:

(@) Inspection of the safety approach at the concept (vehicle) level with| (1) #£4 (Fd4m) B2 X > 2 b > ¢ FHH B B 45 L30T § 2
confirmation that it includes consideration of interactions with other vehicle TR B ERAART 2L AR/ AT

systems. This approach shall be based on a Hazard / Risk analysis

appropriate to system safety. 2 k2 x> M2V RBA 2 LT

(b) Inspection of the safety approach at the system level. This approach (FMEA) ~ s [ fit4 #*—?(FTA)* EGE AL UL et PR I )
shall be based on a Failure Mode and Effect Analysis (FMEA), a Fault Tree AEAR o

Analysis (FTA) or any similar process appropriate to system safety. B HFEIHZ2 L 5WHE M\ AEKRFRR Y 4oL A EL(HIL)E%
(c) Inspection of the validation plans and results. This validation shall use, BRI R TR TY RS TP 2 Sk 2

for example, Hardware in the Loop (HIL) testing, vehicle on-road
operational testing, or any means appropriate for validation.

The assessment shall consist of checks of hazards and faults chosen by the T s 7 R ETERZ PR A B R G  UET P REK

3
Technical Service to establish that the manufacturer’s explanation of the| =% ?_‘ PRELZ P VIRGE s EBEYHEIL S BT LR R o
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safety concept is understandable, logical and that the validation plans are
suitable and have been completed.

The Technical Service may perform or may require to perform tests as
specified in paragraph 4. to verify the safety concept.

3.4.4.1. This documentation shall itemize the parameters being monitored
and shall set out, for each fault condition of the type defined in paragraph
3.4.4. of this annex, the warning signal to be given to the driver and/or to
service/technical inspection personnel.

3.4.4.2. This documentation shall describe the measures in place to ensure
the "The System™ does not prejudice the safe operation of the vehicle when
the performance of "The System" is affected by environmental conditions
e.g. climatic, temperature, dust ingress, water ingress, ice packing.

4.  Verification and test

4.1. The functional operation of "The System", as laid out in the documents
required in paragraph 3., shall be tested as follows:

4.1.1.
The Technical Service shall verify "The System" under non-fault conditions|#

Verification of the function of "The System”

by testing a number of selected functions from those declared by the

=

Wl H8 1T 7 AT & AR5 30044 2 BB ISR ES 2L o

3.20.4.3.4.4.1 ¢t = & EF AT S0 P ik 3.20.4.3.4.4 frit i

ﬂ\<w7*gmhﬁ’w4%ﬁ$ﬁ WA/ R/ B

Az &2 o

3.20.4.3.4.4.2 ¢t = i3 gy it “Lra‘acB’* #" o MR kA 2 PR X%

BB (blde: F i BB A A&~ ~ 38k 2 3 k(Ice packing) )

.7
1T o

%’%gﬁ%ﬁﬁixiﬁ

32044 %F 5 25

3.2044.1 432 # @ i¥ > ik 32043 & R2 qpRE 2 B F > BT

T P R

3204411 4 B i 2 S
RIS Y e R T o FEd R 8

" AN o
WwEEry 42

320432 ¢ - B & 2 A Bk b o
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manufacturer in paragraph 3.2. above.

For complex electronic systems, these tests shall include scenarios whereby|$#3t4f £ 2 F s 4im 3 » B% R F 7 -2 H# a X FIBR 2 5 F -
a declared function is overridden.

4.1.2. Verification of the safety concept of paragraph 3.4. 3.204.4.1.2 ,"< g 2 s (123.204.34) 2
The reaction of "The System" shall be checked under the influence of a|feffd & * $/k2 N G 5LLT § & ~ ﬁﬁf‘ o fReEE o 2R

failure in any individual unit by applying corresponding output signals to|z<f > 14 3% # 2| %}%ﬁ& HatiEmprE A p g KRB I E

electrical units or mechanical elements in order to simulate the effects of |l - # R E T > - pr E L T N7 FHed - 187 s i

internal faults within the unit. The Technical Service shall conduct this|%t | HHE - = H A BFgF 4 B2 F R o
check for at least one individual unit, but shall not check the reaction of "The
System" to multiple simultaneous failures of individual units.

The Technical Service shall verify that these tests include aspects that may /P'J%Hi)@‘fﬁ FioEF ST EHIRTMEE R X (A4
have an impact on vehicle controllability and user information (HMI|% & & ) & = 82582 Eéﬁ%? °
aspects).”

4.1.2.1. The verification results shall correspond with the documented|3.20.4.4.1.2.1 gjt»ﬁ FHMP TR RiEed i 62 ipk ¢ ikt

summary of the failure analysis, to a level of overall effect such that the| 2 gxfi A 47~ 2 *rif g% » AR E 2L 2 FTIDF > o
safety concept and execution are confirmed as being adequate.

5. Reporting by Technical Service 3.20.4.5 t& iR #8152 3F 2
Reporting of the assessment by the Technical Service shall be performed in|f& BRIt B (73R £ 2 375 - 2 Bl L3F @ FEH 4o o~ i

such a manner that allows traceability, e.g. versions of documents inspected| s~ * $n#% % 51> & RIS 2 % & o
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are coded and listed in the records of the Technical Service.

BB os

=
W

5}

(UN) Table 1 of paragraph 6.5

Distance to target-at the:
pointiriggering-
conditions achieved

Distance-to-speed + - Toleranceonthe-
measuringpoint —+ longitudinal-distance+

Driving-direction -+ (m) -+ (m)«
Forward -+ 1.0 -+ +0.1«
Forward -+ 1.5 -+ -0.1+
Rearward - 1.0 - +0.1«
Rearward - 1.5 -+ -0.1-
Hx6.52 % -
Ll i3 2y 3
o S FEGE 2 B R
Wz il t2 P EEBR .
£ (=2¢)
2Lz jEEE (2 ¢)
g 1.0 +0.1
it 15 0.1
is3% 1.0 +0.1
{519 15 0.1
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Definitions

Throughout this protocol the following terms are used:

Journey — A journey starts with activation of the master control switch and lasts
until the deactivation of the master control switch and the driver’s door being

opened

Vehicle master control switch — Means the device by which the vehicle’s on-
board electronics system is brought from being switched off, as in the case where

a vehicle is parked without the driver being present, to a normal operation mode.

Default-ON — A function that is ON by default at the start of every journey. It
may be voluntarily switched OFF by the driver, but voluntary function

deactivation shall not be possible with a single momentary push of a button.

Vehicle under test (VUT) — means the vehicle tested according to this protocol

with a pre- crash collision mitigation or avoidance system on board.

Adaptive Cruise Control (ACC) — a system that controls the vehicle speed while

maintaining a set distance to vehicles ahead.

Lane Support System (LSS) — a set of lateral control features that correct the

321.1 L3

30001 A8 5 fgde it A B M2 b FEE I A E MR
NN S W

3.21.1.2 & 45 $r 4| BB &ﬁ%ﬁﬁﬁéﬁaﬁﬁﬁﬁﬂ(%ﬁm%%
PEBRA AP R I F RS ER

3.21.1.3 PR BAC: oty & F R fe B e PEIER 5 BEGR 2 7 i 0 35
Tl BEARBE o 2 B e TP .

3.21.14 % % & 4m(VUT) @ thdgfie i i SR S FF ALK & S0 > 30 ik dp
REEFTHEKZ I E -

32115 f # ik S(ACC): iy Sgr B i@ b 3 g1 4 8 g (R4
® T2 R -

3.21.1.6 # i 24 5 $u(LSS) * fhdpac B0 B dmiFH > 5 > @ H 4E (T
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vehicle heading to keep the vehicle within its driving lane and/or warns the driver.

Lane Centering (LC) — a function which assists the driver in keeping the vehicle

within the chosen lane, by influencing the lateral movement of the vehicle.

Lane Change Assist (LCA) — a function which is initiated/activated by the driver
and which can perform a single lateral manoeuvre (e.g. lane change) when
commanded by the driver.

BEGP 2 AET R R -

3.21.1.7 # :¥ ¥ ¥ (Lane Centering, LC) : g 5 B R Foipiple i >
o ERED A b o rEAE P 2 PR

3.21.1.8 # if % 3% ¢ v4 (Lane Change Assist, LCA) @ thdgd ¥ ® g /fc
B0 FNERPEIIE R L FETHGTE - RledEiE (WAoo ) 2

ne
AL °

3.1 Test Scenarios

A steering assistance function should support the driver to keep the vehicle in
lane, not only on straight roads. If a car departs from its lane there is an increased
risk of collision. Euro NCAP does not expect vehicles to stay in the center of the
lane in all corners, but expects the vehicle to always support the driver by
directing the vehicle to the correct heading. Euro NCAP tests the steering

assistance in a so called S-Bend.

All tests shall be performed with longitudinal and lateral assistance activated. For
test vehicles without longitudinal assistance available, the vehicle shall be
controlled with driver input or using alternative control systems that can modulate

the vehicle controls as necessary to perform the tests.

3.1.1 S-Bend dimensions

3.21.2 F&HH

W oS R ARSI RAE A ER 0 P R AN SR
TP iR o R e R Yk o TNCAP R (T84 FEH & 45 4“1 5
FiEr A e a g 4o A ALY I IRadEd Bt 782 e X
et B B o TNCAP 4 (7 845 thdk * S %‘@@hﬁa‘vﬁﬂﬁé% °

Th B T b 2 Rl e Gk T o AR B e i
P2 %A e DRk BRH] ARFRRT T AE D g
2 gl e

3.21.2.1 8 %% = +
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[dothoid]
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S-Bend parameters are:

S-Bend Clothoid parameter Radius Length
153.7 30.0

15t turn 787 m 57.1
105.0 14.0
98.6 26.0

2" turn 374 m 5.1
120.8 39.0

It 1s permissible for an S-Bend to be used with the turn directions mirrored as

long as the same geometry is maintained.

3.1.2 Test Method

The capability of the steering assist system is tested at ACC indicated vehicle
speeds of 60, 80km/h, 100km/h and 130km/h. Where possible, all other lane
support systems shall be switched off for the duration of the test.

S #15 Sl

153.7 30.0
5% 787 R | 571
105.0 14.0
98.6 26.0
¥ oriE 374, R | 5.1
120.8 39.0

FRAFHAFESOSRALKR > FR Y ikl S ¥ o

32122 #F%& > 2

H o B 04K S R RS 0 Bk Bdy 7 8 % 60km/h ~ 80kmv/h -
100km/h 2 110km/h T i 73 o &7 (7 enfim ™ » SRR g o

BB Y BNP
(3 &£ WP 2@ %E > 130km/h 32 & 5 110km/h)
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The vehicle shall be driven along the straight section of the fully marked lane at
a constant speed with the steering assist system on for enough time for the
steering assist system to take up a constant position within the lane, prior to the
start of the S-Bend.

The driver shall make every effort not to add any input into the steering system
which can affect the path of the vehicle once it has entered the S-Bend section. It
is permissible for the test driver to remove their hands from the steering wheel.
However, the driver may need to keep their hands on the wheel or provide a
different input to prevent the actions of the vehicle being dictated by the systems

recognition of an inattentive driver.

The driver shall allow the vehicle to maintain a continuous maximum ACC speed
as set throughout each test run. It is permissible for the vehicle system to reduce
the driven speed in response to the road geometry, and this reduction in speed
shall not be overridden by the test driver. It may also be the case that the curvature
tested would cause the vehicle to slow sufficiently to remain within lane if it were
on a mapped location (real world driving); if this is predicted to be the case the
Vehicle Manufacturer shall advise the laboratory carrying out the test and confirm

a suitable location to prove that the vehicle can slow and remain in lane.

3.2 Lane Change Assist
If the VUT is equipped with Lane Change Assist, i.e. a function which is initiated

by the driver OR proposed by the system and confirmed by the driver, which can
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perform a single lateral manoeuvre (e.g. lane change), 1 point shall be awarded.
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3 STEERING ASSISTANCE

Steering Assistance Performance Total points 5

Steering Assistance 4

Lane Change Assist 1

3.1 Steering Assistance

Steering Assistance

S-bend 60 km/h 80 km/h 100 km/h 130 km/h
VUT stays in lane in both turns 1 1 1 1
VUT stays in lane in 1% turn and 0.5 05 0.5 0.5
redirects in 2™ turn

Where:
-VUT stays in lane in both turns: means that the VUT does not cross any lane
markings to the left and/or right side of the vehicle (DTLE > Ocm)

- VUT stays in lane in 1st turn and redirects in 2nd turn: means VUT does not
cross any lane markings in the 1st turn. VUT crosses the lane marking in/after
the 2nd turn. VUT returns to the lane or put on a trajectory parallel to or
heading back towards the original lane. All 4 tyres cannot leave the lane.

2.4.9.1 #& & @ 24

&% %) ¥4 B 4 5E #8554
2 %) ¥ B 1
B e 1
2.4.9.1.1 5 i B4

& 15 # B
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I

OVERVIEW

This protocol explains how the Insurance Institute for Highway Safety
(ITHS) evaluates and rates the roof strength of motor vehicles.

Roof strength evaluations consist of a quasi-static test conducted on a
vehicle’s roof in a manner similar to tests used to judge compliance with
U.S. Federal Motor Vehicle Safety Standard (FMVSS) 216 (Office of
the Federal Register, 2009). The main differences between the I1HS roof
strength test and that specified by FMVSS 216 are that the 1IHS test:

* Specifies testing one side of a vehicle’s roof,

* Does not include a headroom criterion,

* Specifies testing to a given displacement instead of a given force level,
and

* Specifies setting the vehicle’s pitch angle during testing based on the
measured on-road pitch angle.

An overall rating is assigned based on the peak strength-to-weight ratio
(SWR) measured within 127 mm of plate displacement.

Supporting documents for the Insurance Institute for Highway Safety
(IHS) roof strength program are available from the Technical Protocols
section of the 1IHS website.

Curb Weight Measurement

3241 /4 4

324.1.1 2R EFHP TNCAP 4ripiFiz & :F 7 5 2 ﬁ:ﬁmﬁ' A

DR BRI 7 - JEAY D dmd TR (7o A % ((Quasi-static
test) o AERHIEE kg By - 127 mm R P TRIE 2L ERRE R
1 (SWR) i {332 % o

Curb weight values used for calculating the SWR are based on IIHS

32412 %z & £ ¥ & 8
TNCAP #1138 & fm oripl 2 28 SR P s RE RV > 28 4p
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measurements of a vehicle, not the manufacturer’s specified curb
weight.

Vehicle curb weight is measured with full fluid levels using scales|z &

manufactured by Longacre Racing Products (Computerscales DX series
72634).

Test Vehicle Selection

For information on how we select vehicles for our crash test programs,
including how we define typically equipped vehicles, see Test Vehicle
Selection (I1HS, 2021).

Whenever possible, the vehicle acquired for testing is the same vehicle
used for the curb weight measurement. At times, it is necessary to test a
vehicle that does not meet the IIHS definition of a typically equipped
vehicle, and the curb weight measurement is applied from another
vehicle that does meet the definition. In these cases, the test vehicle does
not differ from our typically equipped vehicle definition in any way that
might influence the roof strength (e.g., a vehicle with a sunroof would
not be tested if the typically equipped vehicle lacks this option).

Once the test vehicle has been acquired, either the driver or passenger side
of the vehicle is selected for testing. For most vehicles, the test side is
chosen at random. However, for roof designs that appear asymmetrical,
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engineering judgment is used to select the side of the roof that may result
in a lower peak force.

TEST VEHICLE PREPARATION

With the vehicle on a level surface, the on-road pitch angle at the front
door sill is measured on both sides of the vehicle. Unless the vehicle
manufacturer requests otherwise, roof racks and other nonstructural
items that may be contacted during the test are left as installed from the
factory. Any trim or other components are removed if they interfere with
supporting the vehicle along its rocker panels.

For vehicles with vertical pinch weld flanges on the bottom of the rocker
panels, the vehicle support system consists of one I-beam (HR A-36,
W4X13) for each rocker panel. Each I-beam has a clamping system
incorporated on the top that is tightened against the pinch weld flange to
clamp the system in place (Figures 1 and 2).

When the pinch weld flange has a bend that prevents supporting the sill
with one I-beam, more than one I-beam can be used on each side of the
vehicle. For vehicles with no pinch weld flange, or with a nonvertical
flange angle that precludes clamping, mounting by another method may
be necessary, such as that described in the National Highway Traffic
Safety Administration’s Laboratory Test Procedure (2006).

3242 R %@ wER
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Prior to testing, the front-row seat back on the side being tested is reclined
to prevent interaction with the crushing roof. Rear seats are latched in
their upright position. All windows are closed and doors are locked.

Gr%4 A F Blw)
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TESTING
Roof strength evaluations are conducted on a quasi-static test system
manufactured by MGA Research Corporation (Figure 3).

The system consists of an upright assembly and an attached loading head
that can be fixed at varying heights from the ground and at pitch angles
ranging from —5 to +5 degrees to accommodate testing on the driver or
passenger side.

The roll angle is permanently fixed at 25 degrees.

Four hydraulic actuators control the movement of the platen along two
linear guides.

The entire system is mounted on a T-slot bed plate anchored to the floor
of the test facility.
* 7 BT)

F¥

a

G

Two I-beams (HR A-36 W10x88) are mounted on the bed plate
perpendicular to the longitudinal axis of the platen. The vehicle, with the
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attached rocker panel support system, is placed on these beams. The
vehicle is adjusted so that:

1. The longitudinal centerline of platen is within 10 mm of the initial roof
contact point.

2. The yaw angle of the vehicle relative to the longitudinal axis of the
platen is 0 = 0.5 degrees.

3. The midpoint of the platen’s forward edge is 254 + 10 mm beyond the
most forward point of the roof (including the windshield trim if it

overlaps the roof) lying on the vehicle’s longitudinal centerline.

To minimize the potential for loading the edge of the platen during the
test, there should be a minimum clearance of 150 mm between every
point along the forward edge of the platen and the structurally significant
body components, when measured normal to the platen’s face

(Dimension “A” in Figure 4).

Note: Structurally significant body components include the roof, roof
pillars, and any glass (windshield, side windows, roof glass) but not the
side mirrors, trim, removable roof rails, roof-mounted antennas, and
generally any component that consumers can remove.

If the 150-mm clearance is not achieved, then the vehicle is moved
rearward longitudinally until the 150-mm clearance is achieved at the
front edge of the platen, or an equal measure of clearance (20 mm) less

e
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than 150 mm at the front and rear edges of the platen is obtained| (33 %% % F B+ )
(Dimensions “A” and “B” in Figure 4), whichever occurs first.
GFr%% A WT)
4. The pitch angle of the vehicle matches the on-road angle, while also|(4)# §m2. Fir & R FRAE T2 4 A -R - T R EIEREFE R

accounting for any difference between the platen’s pitch angle and the

nominal —5 degrees.

The maximum combined difference of the vehicle and platen pitch angles| 2

from their targets is + 0.5 degrees. (For example, if the on-road vehicle
pitch angle is —0.2 degrees and the platen pitch angle is —5.2 degrees, the
target sill angle for the test is —0.4 + 0.5 degrees.) If necessary to achieve
this angle, shims are inserted between the rocker panel supports and the
W10x88 I-beams attached to the bed plate.

Once the vehicle is positioned correctly, the rocker panel supports are
clamped to the two perpendicular I-beams, and the beams are marked to
confirm that the vehicle position is maintained during the test. For body-
on-frame vehicles, the frame is supported to prevent the weight of the
chassis from stressing the body at the body mounts.

The roof is crushed to a minimum displacement of 127 mm at a nominal
rate of 5 mm/second. Some tests are conducted to a greater displacement
to collect additional strength data for research purposes. Force data are
recorded from five load cells (Interface Inc., model 1220) attached to the
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loading platen. Displacement data are recorded from four linear variable
displacement transducers (LVDTs) (MTS Temposonics model GH)
integrated into the hydraulic actuators. Figure 5 shows the locations of
the load cells and LVVDTs on the loading platen.

GF%% A F WT)

Force and displacement data are collected with a National Instruments
USB-6210 data acquisition system and reported at 100 Hz. These data
are based on a sampling rate of 2,000 Hz, with every 20 points being
averaged to produce the output data at 100 Hz.

The displacement-time histories from the LVDTs are compared to verify
that the platen’s roll angle and pitch angle (relative to the vehicle’s on-
road pitch) were maintained at 25 + 0.5 degrees and —5 + 0.5 degrees,
respectively.

The precrash and postcrash conditions of each test vehicle are documented

TNCAP i+ ¥ % (% = %)
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with still photographs. The position of the vehicle in the test fixture also| 5 o X Sk & §F > 3F% KK P 2 28 77 RS Mo  FHREARBR * 7 PF
is recorded. Motion picture photography is made of the test with real-| R 188 7& k&R -
time video cameras.

CALCULATING THE STRENGTH-TO-WEIGHT RATIO (SWR)3.244 % 2 £ #* (SWR) %%

RATING

Force and displacement data are recorded for 5 seconds prior to each test,|3.24.4.1 & & E% % > § :#5% A BB FiF 2 b FA-hofiff = 8 pF o>

while the test system holds the loading platen at initial roof contact. The

i Frebr Sz 4 BBl A BRFPFRZS I HIF 40
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data recorded from 1 to 4 seconds of this hold time are averaged for each
channel to produce a measurement offset that is subtracted from the data
recorded during the crushing of the roof. After removing the offset for
each channel, the force-displacement curve is plotted using the summed
output from the five load cells and the average displacement from the
four LVDTSs.

The maximum force prior to 127 mm of platen displacement is divided by
the measured curb weight to obtain the SWR. Both the force and curb
weight are rounded to the nearest pound prior to performing the
calculation, and the resulting SWR is rounded to the nearest one-
hundredth of a unit. Displacement is rounded to the nearest 0.1 mm. (The
maximum displacement where the load can be used for the vehicle rating
1s 126.9 mm.) The vehicle’s rating is assigned based on the boundaries
listed in Table 1.

Table 1 Roof Strength Rating Boundaries
SWR Rating
>4.00 Good
>3.25t0 <4.00 Acceptable
>2.50t0<3.25 Marginal
<2.50 Poor

All trim levels sharing the tested vehicle’s body type and roof structure
are assigned the same rating as the typically equipped trim level,
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provided their curb weights do not exceed 110% of the selected vehicle’s
weight. Based on published curb weights from multiple sources, any trim
levels that may exceed this weight are identified and weighed. If the
weight does exceed 110% of the weight of the selected vehicle, a unique
SWR is calculated for that trim level. If this SWR results in a lower
rating, both ratings are reported for the model, with a split according to
trim level. If a trim level weighs more than 110% of the typically
equipped model, but the lower SWR does not fall in a lower rating band,
only the original SWR and rating are reported for the model.
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Figure 1: Rocker Panel Support System Attached to the Vehicle
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Figure 2: Rocker Panel Support System — Detail
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TESTING

Figure 3: MGA Roof Crush Test System
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Load platen

l

o: Roof rail i
! ) s~

Figure 4: Vehicle Position at the Initial Contact Point

Note: The view shown is coplanar to the load face of the platen. The platen is positioned at the first point of contact. A" indicates the front edge of the platen; "B"

indicates the rear edge of the platen.
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Figure 5: Position of Load Cells and LVDTs on Loading Platen
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