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I. Proposal

Uniform provisions concerning the approval of moor

vehicles with regard to-celision-mitigation advanced

emergency braking systems
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[O. Introduction

The intention of this regulation is to establish uiform provisions for
advanced emergency braking systems fitted to motovehicles of the
category M,, M3, N, and N; [primarily/especially] used under highway
conditions.

AEBS is an advanced driver assist system which shiodube used on
condition that the driver has the duty to pay the ame attention to all the
traffic conditions as in the driving without AEBS.

The system shall automatically detect a potential ofward collision,
provide the driver with a warning and activate the vehicle braking
system to decelerate the vehicle with the purposef @voiding or
mitigating the severity of a collision in the eventhat the driver does not
respond to the warning.

The system shall only operate in driving situationsvhere braking will
avoid or mitigate the severity of an accident, anghall take no action in
normal driving situations.

In the case of a failure in the system, the safe eation of the vehicle
shall not be endangered.

The system may provide the possibility for the drier to switch it off. In
such a case, the driver shall receive an indicatiowhen the system is
inactive. So as to ensure the long term benefit fotraffic safety, the
system shall be automatically re-activated on eadtart-up.

The system shall provide as a minimum an acoustia daptic warning,
which may also be a sharp deceleration, so that @nattentive driver is
made aware of a critical situation

During any action taken by the system (the warningand emergency
braking phases), the driver can, at any time throufy a conscious action,
e.g. by a steering action or an accelerator kick-den, take control and
override the system to avoid the accident.

The regulation can not include all the traffic condtions and
infrastructure features in the type-approval proces. Actual conditions
and features in the real world should not result infalse warnings or false
braking to the extent that they encourage the driveto switch the system
off.]

1. Scope and purpose

This Regulation applies to the approval of vehiaésategory M, N,, Ms
and N;* with regard to an on-board systematmid or mitigatethe severity
of a rear-end in lane collision.

1 As defined in section 2 of the Consolidated Retsmiuon the Construction of Vehicles (R.E.3)
(document TRANS/WP.29/78/Rev.2).
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2.

2.1.

Definitions

“Advanced Emergency Braking System (AEB®)ans a system which can
automatically detect a potential forward collisiand activate the vehicle
braking system to decelerate the vehicle with theppse of avoiding or
mitigating a collision.

2.3.

2.4.
2.5,

2.6.

2.7.

2.8.

“Vehicle type with regard to its Advanced EmergeBcgking System for
Collision Mitigatior? means a category of vehicles which do not differ
such essential respects as:

(@)  The manufacturer's trade name or mark,

(b)  Vehicle features which significantly influentiee performances of the

Advanced Emergency Braking System-for-Collisionifition
(c)  The type and design of the Advanced EmergenekiBg System.

“Subject vehiclemeans the vehicle being tested

‘Target—vehicle~—or—"targét means a high volume series production
passenger car of category, MA saloon® or in the case of a soft targeain

object representative of such a vehicle in termissadetection characteristics
applicable to the sensor system of the AEBS uressgr t

“Moving target means a target travelling at a constant speethénsame
direction andn the centre of the same lane of travel as thgsukehicle.

“Stationary targeét means a target at standsfiticing the same direction
and positioned on the centre of theame test lanethroughout-the—tespf
travel asthe subject vehicle

“Soft target means a target that will suffer minimum damagel aause
minimum damage to the subject vehicle in the ewvéatcollision.

210.9.

2312.10.

“Collision warning phasemeans the phase directly preceding the emergency
braking phase, during which the AEBS warns the airiof a potential
forward collision.

f*Emergency braking phaseneans the phase starting when the AEBS emits

the—maximum—braking—demand- ar braking demand for at least 4 m/s2

deceleration to the service braking system of #fgole-]
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2143:-2.11

234 2.12

2.13.

3.1.

3.2.
3.2.1.

3.3.

4.1.

4.2.

4.3.

4.4,

“Common spadeneans an area on which two or more informatiamcfions
(e.g. symbol) may be displayed, but not simultasgou

“Self-checkmeans an integrated function that checks forsiesy failure on
a semi-continuous basis at least while the sysseawtive.

"Time to collision (TTC)" means the value of time obtained by dividing
the distance between the subject vehicle and thergget by the relative
speed of the subject vehicle and the target, at anstant in time.

Application for approval

The application for approval of a vehicle typith regard to the Advanced
Emergency Braking System-Mitigation shall be submitted by the vehicle
manufacturer or by his authorized representative.

It shall be accompanied by the documents meed below in triplicate:

A description of the vehicle type with redjao the items mentioned in
paragraph 2.3., together with a documentation pgekehich gives access to
the basic design of the AEBS-and the means by which it is linked to other
vehicle systems or by which it directly controlstmut variables. The
numbers and/or symbols identifying the vehicle tghall be specified.

A vehicle representative of the vehicle typ&é¢ approved shall be submitted
to the Technical Service conducting the approvatkte

Approval

If the vehicle type submitted for approval quant to this Regulation meets
the requirements of paragraph 5. below, approvathaf vehicle shall be
granted.

An approval number shall be assigned to egple tpproved; its first
two digits (00 for the Regulation in its initialrfa) shall indicate the series of
amendments incorporating the most recent majornieah amendments
made to the Regulation at the time of issue of aperoval. The same
Contracting Party shall not assign the same nurttbtre same vebhicle type
equipped with another type of AEBS; or to another vehicle type.

Notice of approval or of refusal or withdravegdlapproval pursuant to this
Regulation shall be communicated to the Partieshéo Agreement which
apply this Regulation by means of a form conformiogthe model in

Annex 1 and documentation supplied by the appliteing in a format not
exceeding A4 (210 x 297 mm), or folded to that farmand on an

appropriate scale or electronic format.

There shall be affixed, conspicuously and imeadily accessible place
specified on the approval form, to every vehiclafooming to a vehicle type
approved under this Regulation, an internationglreyal mark conforming

to the model described in Annex 2, consisting of:
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N

4.4.1.

4.4.2.

4.5,

4.6.
4.7.

5.1.
51.1.

5.1.2

5.1.3.

5.2.

5.2.1.

5.2.1.1.

5.2.1.2.

5.2.1.2.1.

a circle surrounding the letter "E" followby the distinguishing number of
the country which has granted approtal

the number of this Regulation, followed Img tetter “R”, a dash and the
approval number to the right of the circle presedibin paragraph 4.4.1.
above.

If the vehicle conforms to a vehicle type awed under one or more other
Regulations, annexed to the Agreement, in the cpumhich has granted

approval under this Regulation, the symbol presdiln paragraph 4.4.1.
need not be repeated; in such a case, the Regukatid approval numbers
and the additional symbols shall be placed in gafttolumns to the right of

the symbol prescribed in paragraph 4.4.1. above.

The approval mark shall be clearly legible badndelible.

The approval mark shall be placed close twnahe vehicle data plate.

Specifications

General

Any vehicle fitted with an AEBSF complying with the definition of
paragraph 2.1.1. shall meet the performance reageinés contained in
paragraphs 5.1. to 5.6.2. of this Regulatier—whesed—in—highway
conditions] and shall be equipped with an anti-lock brakingction fin
accordance withhe performance requirements ofAnnex 13 of Regulation
No.13] [and a Vehicle Stability Function in accordance thwithe
performance requirements ofAnnex 21 of Regulation No.13].

The effectiveness of the AEBSshall not be adversely affected by magnetic
or electrical fields. This shall be demonstrated bgmpliance with
Regulation No. 10, 03 Series of Amendments.

Conformity with the safety aspects of compdtectronic control systems
shall be shown by meeting the requirements-efAB&rnex 4.

Performance requirements
The system shall provide the driver withrappiate warning(s) as below:

A collision warning when the AEB8-has detected the possibility of a
collision with a preceding vehicle of category M,dl O in the same lane
which is travelling at a slower speed, has sloneé thalt or is stationary
having not being identified as moving. The warngi@ll be as specified in
paragraph 5.5.1.

A failure warning when there is a failimethe AEBSM that prevents the
requirements of this Regulation of being met. Tharning shall be as
specified in paragraph 5.5.4.

There shall not be an appreciable timerval between each AEBS-self-
check, -erand subsequently there shall not bean appreciable delay in

As defined in Annex 1 to the Consolidated Resotutin the Construction of Vehicles (R.E.3)
(document TRANS/WP.29/78/Rev.2).
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5.2.1.3.

5.2.2.

5.2.3.

[5.2.4.

5.3.
5.3.1.

5.3.2.

5.3.3.

5.4.

54.1.

illuminating the warning signal, in the case of alectrically detectable
failure.

A deactivation warning, if the vehicleeiguipped with a means to manually
deactivate the AEBS4, shall be givenwhen the system is deactivated. This
shall be as specified in paragraph 5.4.2.

Subsequent te-the-startlof warning(s) of paragraph 5.2.1.1., and sulgect
the provisions of paragraphs 5.3.1. to 5.3.3.retheystem shall be an

emergency braking phase havingutonomoeusly-activatihe-vehicle-service

braking—systento—deceleratedhe—vehiclewith-the purpose obignificantly
decreasing the speed of thabject vehicle-at-the-time-of-the-collisioT his

shall be tested in accordance with paragraphs-&666-73.4.and 6.5

The system shall be active at least withetehicle speed range of 15 km/h
up to the maximum design speed of the vehicle, a@ndll vehicle load
conditions—betweentaden—and-untadenless manually deactivated as per
paragraph 5.4—n-the-case-of a—stmailer-tractor,—the-unladen—condition is
with-an-unladen-sentiailerattached

The system—shoulghall be designed to minimize the generation of
collision warning signals and to avoid autonomousraking in situations
where the driver would not recognize an impending drward collision.
Th|s shaII be demonstrated in accordance with paragph 6. 8—net—Feaet

Interruption by the driver

The AEBSM [mayshall provide the means for the driver to interrupt the
collision warning phasedowever, when a vehicle braking system is used
to provide a haptic warning, the system shall prode the driver with a
means to interrupt the warning braking.

The AEBSM shall provide the means for the driver to intetrupe
emergency braking phase.

In both cases above—a—ele&eme%ment—et\meeentpel—that—mdteates—that

aettens—bemg—ewdden—‘lihtsthls |nterrupt|on may be |n|t|ated by any

positive action (e.g. kick-down, operating the diien indicator control) that
indicates that the driver is aware of the emergesityation. The vehicle
manufactureshall provide a list of these positive actions tche technical

serwce at the time of type approval and it shaII 6 annexed tostate-these

shaH—be—I+steel-mhe test report%nnex—S]

When a vehicle is equipped with a means toctdede the AEBSW
function, the following conditions shall apply gspaopriate:

The AEBSM function shall be automatically reinstated at ithigation of
each new ignition cycle.
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5.4.2.

A constant optical warning signal shall mfiothe driver that the AEB&
function has been deactivated. The yellow warnimgna specified in
paragraph 5.5.4. may be used for this purpose.

5.5.
5.5.1.

5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

Warning indication

Thecollision warning referred to in paragraph 5.2.1.1. shalptowided by at
least-2two modesselectedfrom acoustic, haptic or optical.

The timing of the warning signals shall be sucht ttieey provide the
possibility for the driver to react to the risk obllision and take control of
the situation, and shall also avoid nuisance ferdtiver by too early or too
frequent warnings. This shall be tested in accarelamith the provisions of
paragraph -BA2. and 6.5.2

A description of the warning indication atitk sequence in which the
collision warning signals are presented to theeatrshall be provided by the
vehicle manufacturer at the time of type-approvad aecorded in the test
report.

Where an optical means is used as parteo€dliision warning, the optical
signal may be the flashing of the failure warningnal specified in
paragraph 5.5.4.

The failure warning referred to in paragrépB.1.2. shall be a constant
yellow optical warning signal.

-Except-as—provided—in—paragr&ph-4-—&ach AEBSM optical warning

signal shall be activated either when the igni(start) switch is turned to the

“on” (run) position or when the ignition (start) geh is in a position between

the “on” (run) and “start” that is designated b thmnanufacturer as a check
position (initial system (power-on)). This requiremt does not apply to

warning signalshown in a common space.

The optical warning signals shall be visigen by daylight; the satisfactory
condition of the signals must be easily verifialpe the driver from the
driver's seat.

558.5.5.7.

5.6.
5.6.1.

When the driver is provided with an optical waisignal to indicate that
the AEBSM is temporarily not available, for example due hzlément
weather conditions, the signal shall be constart yellow in colour. The
failure warning signal specified in paragraph 5.5%hy be usedor this

purposete-indicate-that AEBSA-istemporarilynotavailable

Provisions for the periodic technical inspemti

At a periodic technical inspection-the-AEBSshall pass/fail-as-aresult ibf
shall be possible to confirm the correct operationlastatus of the AEBS
by a visible observation of the failure warning sigstatus, following a
“power-ON” and any bulb check {off—systemOK—oen—systemfault
present)
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In the case of the failure warning signal beingaircommon space, the
common space must be observed to be functional mrithe failure warning
signal status check.

5.6.2. At the time of type-approval, the means tmtgrt against simple
unauthorized modification of the operation of trelure warning signal
chosen by the manufacturer shall be confidentilityined.

Alternatively, this protection requirement is flifld when a secondary
means of checking the correct operational statitseoAEBSM is available.

6. Test procedure

6.1. Test conditions

6.1.1. The test shall be performed on a flat, dopccete or asphalt surface
affording good adhesion

6.1.2. The ambient temperature shall be betweeh&3d 45° C.

6.1.3. The horizontal visibility range shall alloabserving the targetto be
observed throughoutatthe-test course-during-at-stateshef test.

6.1.4 The tests shall be performed when there isind liable to affect the results.

62— Aceuracy-of-measurements

6-4.6.2.
6-46.21.

6.56.3.
[6.5.1.6.3.1.

Vehicle conditions

Test weight

The vehicle shall be tested in a condition of ltade agreed between the
manufacturer and the Technical Service. No altnashall be made once the
test procedure has begun.

Test targets

The target used for the tests shall be a regutgr Yolume series production
passenger car of category M1 AA salcen-fmuivalent-soft-target-having a
total-RadarGross—Section{RCS)—of atlddstm2 /10 percent/two
reflectors—each—with—a—radar—cross—section—of |dwm—15-dBsm| or

alternatively a “soft target” representative of such a vehiclgerms of its
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identification characteristics applicable to thes® system of the AEBSH
under test]

6.5:4.6.3.2. Details that enable the target(s) to be specifidgdentified and reproduced
shall be recorded in the vehicle type-approval duentation.

6.6.6.4. AEBS-M-testWarning and activation testwith a stationary target

[6-6-16.4.1. The subject vehicle shall approach the statiotanyet-vehiclen a straight
line for at least two seconds prior to the functiqrart phaseof the test with
a subject vehicle to target centreline offset of not more than 0.5m—The

arg all-b D ative-of a- MA-saloon-categoryv and-mag b

The functionalpart phaseof the test shall start when the subject vehisle i
travelling at a speed of 80 + 2 km/h and is atssagtice of at least 120 m from
the target-vehiele

From the start of the functionplart phase—of-thetesiintil the point of
collision there shall be no adjustment to any sttbyeehicle control by the
driver other than slight steering adjustments to counteracany drifting }.4

6-6.26.4.2. The timing for the —two collision warning modes referred to in
paragraph 5.5.1. shall comply with the following:

6:6:2.1.6.4.2.1. Where-the-warning-signals-are-provided-in-a-cascade

At least one haptic or acoustic warning mode shalbbe provided no later
than the value specified in Table | Column B of Anex 3, before the start
of the emergency braking phase.

% The identification characteristics of the soft targt shall be agreed upon between the Technicall
Service and the vehicle manufacturer as being equalent to a passenger car of category MAA
saloon

10
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At least two warning modes shall be provided no lar than the value
specified in Tablel Column C of Annex 3, before th start of the
emergency braking phase

[6-:6-2-36.4.2.3. When-the AEBSV-applies-the-service-brakimgny speed reduction

during the warning phase—the-speed-redactiemanded-by-the- AEBG
shall not exceed7#+18nth either 15 km/h or 30% of the total subject

vehicle speed reduction, whichever is higher.

6.4.3. The collision warning phase shall be followleby the emergency braking
phase.

{6-6-36.4.4. Thetotal speed reduction of the subject vehicle at the tifithe impact with
the stationary target shall bt less than the value specified in Table |
Column D of Annex 3.:

6.6:31—notless-than {20} km/hforavehicle-of Category N

[6-6-46.4.5. The emergency braking phase shall not start befoF&C reaches-dewn-to
equal to or less than 3.0 seconds.

Compliance shall be verified by either actual measement during the
test or using documentation provided by the vehiclenanufacturer, as
agreed between the Technical Service and the velgaihanufacturer.

{6-#16.5.1. The subject vehicle and the moving target shallgl in a straight line, in the
same direction, for at leastt®o seconds prior to the functional part of the
test, with asubject vehicleto target centreline offset of not more than 0.5m.

The functional part of the test shall start witle subject vehicle travelling at
a speed of 80 £ 2 km/h, the moving target apeedof 15—+1km/h the
value specified in Table | Column H of Annex 3and a separation distance
of at least 120 m between them.

From the start of the functional part of the tedfliuhe subject vehicle comes
to a speed equal to that of the target-vehicle/sofje there shall be no
adjustment to any subject vehicle control by thivedrother than slight
steering adjustments to counteract any drifting.

[6-26.5.2. The timing for the-Zollision warning modes referred to in paragrapghb
shall comply with the following:]

[6+216.5.2.1— \Where the- warning-sighals-are-provided-ina-cascade

11
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before-the-start-of the-Emergency-Braking-phase.]

At least one haptic or acoustic warning mode shalbe provided no later
than the value specified in Table | Column E of Anex 3, before the start
of the emergency braking phase.

At least two warning modes shall be provided no lar than the value
specified in Table | Column F of Annex 3, before tb start of the
emergency braking phase

6-72:36.5.2.3. When-the-AEBSV-applies-the-service-brakininy speed reduction

during the warning phaséhe-speed-reductiodemanded-bythaEBS-M-
shall not exceed{#+18Fnth either 15 km/h or 30% of the total subject

vehicle speed reduction, whichever is higher

[6.7.3.6.5.3.

The emergency braking phase shall result in the sydct vehicle not
impacting the moving target

6731—notless thangol-kmlh-fora-vehicle-of CategoryN

6-746.5.4. The Emergency braking phase shall not start befdfr&C reaches-down-to
equal to or less than 3.0 seconds.

Compliance shall be verified by either actual measement during the
test or using documentation provided by the vehiclenanufacturer, as
agreed between the Technical Service and the vetlgahanufacturer.

4mis}
6-86.6. Failure detection test

6-8-16.6.1. Simulate an electrical failure, for example bycdisnecting the power source
to any AEBSM component,or disconnecting any electrical connection
between AEBS¥ components. When simulating an AEBSfailure, neither
the electrical connections for the driver warningnal of paragraph 5.5.4.

nor the optional manual AEBS-deactivation control of paragraph 5.4. shall
be disconnected.

6.8:26.6.2. The failure warning signal mentioned in paragr&@h4. shall be activated
and remain activated not later than 10 seconds #fte vehicle habeen
beingdriven at a speed greater than 15 km/h and beéivaselimmediately
after a subsequent ignition “off” ignition “on” chec with the vehicle
stationary as long as the simulated failure exists.

6:96.7. Deactivation test

6.9:16.7.1. For vehicles equipped with means to deactivate AEBS-M, turn the
ignition (start) switch to the “on” (run) positiand deactivate the AEBS-

12
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The warning signal mentioned in paragraph 5.4.2ll §ie activated. Turn the
ignition (start) switch to the “off” position. Agaj turn the ignition (start)
switch to the “on” (run) position and verify thatet previously activated
warning signal is not reactivated, thereby indivgitthat the AEBS¥ has
been reinstated as specified in paragraph 5.4.1hdf ignition system is
activated by means of a “key”, the above requirensall be fulfilled
without removing the key.

[6-206.8. est-of deactivationo
laneFalse reaction test

6.8.1. Two stationary vehicles, of category MAA saloon, shall be positioned:
(@) so as to face in the same direction of travekahe subject vehicle,
(b)  with a distance of [4.5 m] between thefn
(c)  with the rear of each vehicle aligned with thether.

6.8.2. The subject vehicle shall travel for a distece of at least 60 m, at a
constant speed of 50 + 2 km/h to pass centrally lve¢en the two
stationary vehicles.

During the test there shall be no adjustment of anysubject vehicle
control other than slight steering adjustments to ounteract any drifting.

6.8.3. The AEBS shall not provide a collision warmig and shall not initiate the
emergency braking phase.

“ The point of reference of each stationary vehicleof establishing the distance between the two
stationary vehicles, shall be determined in accordece with ISO 612-1978

13
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7.

7.1.

7.1.1.

7.1.2.

7.2.

7.3.

8.1.

8.2.

8.3.

9.1

9.2.

10.

Modification of vehicle type and extension of
approval

Every modification of the vehicle type as defi in paragraph 2.3. above
shall be notified to the Administrative Departmemhich approved the
vehicle type. The department may then either:

consider that the modifications made dohexe an adverse effect on the
conditions of the granting of the approval and geanextension of approval;

consider that the modifications made affeetconditions of the granting of
the approval and require further tests or additichacks before granting an
extension of approval.

Confirmation or refusal of approval, specifyithe alterations, shall be
communicated by the procedure specified in pardgdap. above to the
Contracting Parties to the Agreement which appiy Regulation.

The Administrative Department shall inform titeer Contracting Parties of
the extension by means of the communication formickvhappears in
Annex 2 to this Regulation. It shall assign a $erianber to each extension,
to be known as the extension number.

Conformity of production

Procedures concerning conformity of producsball conform to the general
provisions defined in Appendix 2 to the Agreement
(E/ECE/324-E/ECE/TRANS/505/Rev.2) and meet the ofeihg
requirements:

A vehicle approved pursuant to this Regulasball be so manufactured as
to conform to the type approved by meeting the irequents of paragraph 5.
above;

The Administrative Department which has grdrapproval may at any time
verify the conformity of control methods applicaliteeach production unit.
The normal frequency of such inspections shallimeevery two years.

Penalties for non-conformity of production

The approval granted in respect of a vehighe pursuant to this Regulation
may be withdrawn if the requirements laid down arggraph 8. above are
not complied with.

If a Contracting Party withdraws an approvahad previously granted, it
shall forthwith so notify the other Contracting fes applying this
Regulation by sending them a communication formfawning to the model
in Annex 1 to this Regulation.

Production definitely discontinued

If the holder of the approval completely ceaseamtanufacture a type of
vehicle approved in accordance with this Regulatien shall so inform the
Administrative Department which granted the applowdich in turn shall
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11.

forthwith inform the other Contracting Parties e tAgreement applying this
Regulation by means of a communication form confogrto the model in
Annex 1 to this Regulation.

Names and addresses of the Technical Services
responsible for conducting approval tests and of
Administrative Departments

The Contracting Parties to the Agreement applyinig Regulation shall
communicate to the United Nations Secretariat thmes and addresses of
the Technical Services responsible for conductipgreval tests and of the
Administrative Departments which grant approval atod which forms
certifying approval or extension or refusal or wlithwal of approval are to
be sent.

15
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Annex 1
Communication
(Maximum format: A4 (210 x 297 mm))
issued by : Name of administration:
Concerningt APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED
of a type of vehicle with regard to the advancecmymncy braking system pursuant to
Regulation No. AEBSW
Y Y o] o101V = LN NN o TP UPPT S PTRPPPR Extension NO........c...covuveeeee.
O I = Vo (=1 4o P-4 PO P PP PPPPPPRP
2. TYpe and tratde NAME(S): . .ciiuureiie et ieeeeeeiatitie et e e ettt e e ae e s s rbe e ee e e s srabraeeeesaabbbaeeeeessnnnneees
3. Name and address of ManUFACTUIEr: .........ccoveiiiiiiiiee e
4. If applicable, name and address of manufacturepresentative:...........ccccceeveeevvviveeennnn.
5. Brief description Of VENICIE: ...
6. Data to enable the identification of the typ@BBS-M: ........ccccoviriiieiiiiiiiiee e,
7. Date of submission of vehicle for approval:............ccceveviiiiiiiiiiii e
8. Technical Service performing the approval testS..........cccvvvveeiiiiiiiiii e,
9. Date of report issued by that SEIVICE: .....ccuviiiiiiiiiii s
10.  Number of report issued by that SEIrVICE: ........ccvviiiiiiiiie e
11.  Approval with regard to the AEB@-is granted/refusetl:...........cocoovoveeeeeeeeereeeeeeeeen
12. Place:
13 Date
I T Yo | o P (01 (PP PRPR
1

Distinguishing number of the country which haarged/extended/refused/withdrawn an approval
(see approval provisions in the Regulation).
2 Delete what does not apply.

16
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15.

16.

Annexed to this communication are the follayvtocuments, bearing the approval number indicated

above:
List of the positive actions enabling the dritv@interrupt the braking phase..............cn..

Description of the AEBS3A warning Strategy ........cuveeeeeiiiiiieiiscmmmee et
[Details which enable the targets to be specifiddintified ..............cccoovveiiceee.

AANY TEIMATKS. ..utiiiie ittt e e e+ e 2ttt e e e e s et bbbt e e e e e s sttt bt e e e e aas s bt e e eaeeeannnbbbeeeeseabebbeeas

17
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Annex 2

Arrangements of approval marks

(see paragraphs 4.4. to 4.4.2. of this Regulation)

s XXXR -00185 _ % ae

a =8 mm min

The above approval mark affixed to a vehicle shtivas the vehicle type concerned
has been approved in Belgium (E6) with regard ® MEBSM pursuant to Regulation
No. AEBSM. The first two digits of the approval number iratie that the approval was
granted in accordance with the requirements of R¢ign No. AEBSM in its original

form.

18
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Annex 3

Warning and activation test requirements — passéil values

axle suspension]

emergency
braking
phase

emergency
braking
phase

braking phase

braking phase

A B | C | D E | F | G | H
Stationary target Moving target
Timing of warning modesgSpeed Timing of warning modes |Speed reductionrarget speed
Atleast 1 |Atleast2 |reduction |At least 1 At least 2 (ref. paragraph |(ref.
haptic or (ref. (ref. haptic or (ref. 6.5.3.) paragraph
acoustic paragraph [paragraph |acoustic paragraph 6.5.1.)
(ref. 6.4.2.2.) 6.4.4.) (ref. 6.5.2.2.)
paragraph paragraph
6.4.2.1.) 6.5.2.1.)
M 3 and N; vehiclegNot later Not later Not less  |Not later than |[Not later than [No impact 32 +2 km/h
with a pneumatic {than 1.4 s. than 0.8 s. [than [10/201.4 s. before [0.8 s. before
braking system |before start |before start km/h] start of start of
[pneumatic rear  |of of emergency [emergency

M 5 vehicles with a
\Vacuum-hydraulic
braking system

M, and N, vehicles
with a pneumatic
braking system
[pneumatic rear
axle suspension]

M, and N, vehicles
with an
pneumatic-
hydraulic braking
system (AoH)
[pneumatic rear
axle suspension]

M, and N, vehicles
with a Vacuum-
hydraulic braking
system

19
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Annex 4

20

Special requirements to be applied to the safepspects of
complex electronic vehicle control systems

1.

2.1.

2.2.

2.3.

2.4,

General

This annex defines the special requirements fouch@ntation, fault strategy
and verification with respect to the safety aspeaftsComplex electronic
vehicle control systems (definition 2.3. below) fas as this Regulation is
concerned.

This annex may also be called, by special pardgrap this Regulation, for
safety related functions which are controlled célonic system(s).

This annex does not specify the performance @iter “The System” but
covers the methodology applied to the design psoessl the information
which must be disclosed to the Technical Servia, Type Approval
purposes.

This information shall show that “The System” res{s, under normal and
fault conditions, all the appropriate performan@guirements specified
elsewhere in this Regulation.

Definitions
For the purposes of this annex,

“Safety conceptis a description of the measures designed inéosystem,
for example within the electronic units, so as ddrass system integrity and
thereby ensure safe operation even in the eveant efectrical failure.

The possibility of a fall-back to partial operatior even to a back-up system
for vital vehicle functions may be a part of théesg concept.

“Electronic control systeimmeans a combination of units, designed to co-
operate in the production of the stated vehiclgrobrfiunction by electronic
data processing.

Such systems, often controlled by software, ar# from discrete functional
components such as sensors, electronic controk wnid actuators and
connected by transmission links. They may includecmanical, electro-
pneumatic or electro-hydraulic elements.

“The Systetnreferred to herein, is the one for which typeigval is being
sought.

“Complex electronic vehicle control systénase those electronic control
systems which are subject to a hierarchy of coritrolvhich a controlled
function may be over-ridden by a higher level alagic control

system/function.

A function which is over-ridden becomes part of tieenplex system.

“Higher-level contrdl systems/functions are those which employ add#ion
processing and/or sensing provisions to modify alehibehaviour by
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2.5.

2.6.

2.7.

2.8.

3.1.1.

commanding variations in the normal function(s) tbé vehicle control
system.

This allows complex systems to automatically chatigér objectives with a
priority which depends on the sensed circumstances.

“Units’ are the smallest divisions of system componentschv will be
considered in this annex, since these combinatd@nsomponents will be
treated as single entities for purposes of idemifon, analysis or
replacement.

“Transmission linKs are the means used for inter-connecting distetut
units for the purpose of conveying signals, opatptdata or an energy

supply.

This equipment is generally electrical but maysame part, be mechanical,
pneumatic, hydraulic or optical.

“Range of contrdlrefers to an output variable and defines the eanger
which the system is likely to exercise control.

“Boundary of functional operatidrdefines the boundaries of the external
physical limits within which the system is ablenbaintain control.

Documentation
Requirements

The manufacturer shall provide a documentatiorkgge which gives access
to the basic design of “The System” and the meanw/thch it is linked to
other vehicle systems or by which it directly cofgroutput variables.

The function(s) of “The System” and the safetyazpt, as laid down by the
manufacturer, shall be explained.

Documentation shall be brief, yet provide eviderbat the design and
development has had the benefit of expertise fribthe system fields which
are involved.

For periodic technical inspections, the documéstiashall describe how the
current operational status of “The System” canhtcked.

Documentation shall be made available iargsp

(@  The formal documentation package for the apgrosontaining the
material listed in Section 3 (with the exceptiontloét of paragraph
3.4.4.) which shall be supplied to the technicalise at the time of
submission of the type approval application. Thi lae taken as the
basic reference for the verification process setioyparagraph 4. of
this annex.

(b)  Additional material and analysis data of paagyr 3.4.4., which shall
be retained by the manufacturer, but made opemgmection at the
time of type approval.

Description of the functions of “The System”

A description shall be provided which gives a dempxplanation of all the
control functions of “The System” and the methodgpmyed to achieve the
objectives, including a statement of the mecharg$rh§ which control is
exercised.

21
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3.2.1.

3.2.2.

3.2.3.

3.3.
3.3.1.

3.3.2.

3.3.8.

3.3.4.

3.3.5.

3.3.5.1.

A list of all input and sensed variableslisha provided and the working
range of these defined.

A list of all output variables which are trmtied by “The System” shall be
provided and an indication given, in each casewbéther the control is
direct or via another vehicle system. The rangeaftrol (paragraph 2.7.)
exercised on each such variable shall be defined.

Limits defining the boundaries of functiomgleration (paragraph 2.8.) shall
be stated where appropriate to system performance.

System layout and schematics
Inventory of components

A list shall be provided, collating all the unit§ 6The System” and
mentioning the other vehicle systems which are eged achieve the control
function in question.

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

Functions of the units

The function of each unit of “The System” shall dlined and the signals
linking it with other Units or with other vehicleystems shall be shown. This
may be provided by a labelled block diagram or otehematic, or by a
description aided by such a diagram.

Interconnections

Interconnections within “The System” shall be sholw a circuit diagram
for the electric transmission links, by an optifiaker diagram for optical
links, by a piping diagram for pneumatic or hydi@autransmission
equipment and by a simplified diagrammatic layautrhechanical linkages.

Signal flow and priorities

There shall be a clear correspondence between trasamission links and
the signals carried between units.

Priorities of signals on multiplexed data pathalisibe stated, wherever
priority may be an issue affecting performance afety as far as this
Regulation is concerned.

Identification of units

Each unit shall be clearly and unambiguously idiebte (e.g. by marking
for hardware and marking or software output fotwafe content) to provide
corresponding hardware and documentation assatiatio

Where functions are combined within a single Wmiindeed within a single
computer, but shown in multiple blocks in the blat&gram for clarity and
ease of explanation, only a single hardware idieatibn marking shall be
used.

The Manufacturer shall, by the use of this idédation, affirm that the
equipment supplied conforms to the correspondirayaent.

The identification defines the hardward aaftware version and, where the
latter changes such as to alter the function ofitfieas far as this Regulation
is concerned, this identification shall also bergied.
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3.4.
3.4.1.

3.4.2.

3.4.3.

3.4.3.1.

3.4.3.2.

3.4.3.3.

3.4.4.

3.4.4.1.

Safety concept of the manufacturer

The Manufacturer shall provide a statememchvaffirms that the strategy
chosen to achieve “The System” objectives will nander non-fault

conditions, prejudice the safe operation of systerhich are subject to the
prescriptions of this Regulation.

In respect of software employed in “The 8yst the outline architecture
shall be explained and the design methods and tsed shall be identified.
The Manufacturer shall be prepared, if requiredshiow some evidence of
the means by which they determined the realisatibthe system logic,
during the design and development process.

The Manufacturer shall provide the techn@ma#thorities with an explanation
of the design provisions built into “The System” as to generate safe
operation under fault conditions. Possible desigovigions for failure in
“The System” are for example:

(@) Fall-back to operation using a partial system.
(b)  Change-over to a separate back-up system.
(c)  Removal of the high level function.

In case of a failure, the driver shall be warnedeixample by warning signal
or message display. When the system is not desstivay the driver, e.g. by
turning the Ignition (run) switch to “off”, or bywstching off that particular
function if a special switch is provided for thatrpose, the warning shall be
present as long as the fault condition persists.

If the chosen provision selects a papgaformance mode of operation under
certain fault conditions, then these conditiondldfestated and the resulting
limits of effectiveness defined.

If the chosen provision selects a secdratk-up) means to realize the
vehicle control system objective, the principles tife change-over
mechanism, the logic and level of redundancy ang lault in back-up
checking features shall be explained and the iagulimits of back-up
effectiveness defined.

If the chosen provision selects the remotahe higher level function, all
the corresponding output control signals assocaiédthis function shall be
inhibited, and in such a manner as to limit thesiéon disturbance.

The documentation shall be supported, byamaalysis which shows, in
overall terms, how the system will behave on theuoence of any one of
those specified faults which will have a bearing w@ahicle control
performance or safety.

This may be based on a Failure Mode and Effectysim(FMEA), a Fault
Tree Analysis (FTA) or any similar process appragito system safety
considerations.

The chosen analytical approach(es) shall be ésitelol and maintained by
the manufacturer and shall be made open for ingpedty the technical
service at the time of the type approval.

This documentation shall itemize the patans being monitored and shall
set out, for each fault condition of the type deéirin paragraph 3.4.4. above,
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4.1.1.

4.1.2.

the warning signal to be given to the driver andiorservice/technical
inspection personnel.

Verification and Test

The functional operation of “The System”, adlout in the documents
required in paragraph 3., shall be tested as fallow

Verification of the function of “The System”

As the means of establishing the normal operatienals, verification of the
performance of the vehicle system under non-favibddions shall be
conducted against the manufacturer's basic benshspcification unless
this is subject to a specified performance testpag of the approval
procedure of this or another Regulation.

Verification of the safety concept of paggdr 3.4.

The reaction of “The System” shall, at the disoretof the Administrative
Department, be checked under the influence oflar&in any individual unit
by applying corresponding output signals to eleatriunits or mechanical
elements in order to simulate the effects of iraéfaults within the unit.

The verification results shall correspond with ttecumented summary of
the failure analysis, to a level of overall effscich that the safety concept
and execution are confirmed as being adequate.




