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Proposal

The whole text of Section 2mend to read:

"2.

2.1

2.1.1.

2.1.1.1.

2.1.1.2.

2.1.1.3.

2.1.1.4.

2.1.1.5.

2.1.1.6.

2.1.1.7.

2.1.1.8.

DEFINITIONS
For the purposes of this Regulation:

‘Devices for indirect visiodhmeans devicemtended to give a clear view to
the rear, side or front of the vehicle within the felds of vision defined in
paragraph 15.2.4.to-ebserve-the-traffic-area—adjacent-to-the—vehighich
cannot-be—observed-bydirectvisiofihese can be conventional mirrors,

camera-monitors or other devices able to presefurnmation about the
indirect field of vision to the driver.

‘Mirror" means any device, excluding devices such asquges, intended
to give a clear view to the rear, side or fronthaf vehicle within the fields of
vision defined in paragraph 15.2b% means of a reflective surface.

Tnterior mirror" means a device as defined in paragraph22111, which
can be fitted in the passenger compartment of &heh

Exterior mirror' means a device as defined in paragraph?2111, which
can be mounted on the external surface of a vehicle

Surveillance mirrot means a mirror other than the ones defined in
paragraph 2.1.1 which can be fitted to the insideuiside of the vehicle in
order to provide fields of vision other than thosspecified in
paragraph 15.2.4.

"r" means the average of the radii of curvature megisaver the reflecting
surface, in accordance with the method describéhimex 7.

"The principal radii of curvature at one point oretheflecting surface {r"
means the values obtained with the apparatus defiménnex 7, measured
on the arc of the reflecting surface passing thindlng centre of this surface
parallel to the segment b, as defined in parag@p2.1.2.1 and on the arc
perpendicular to this segment.

"The radius of curvature at one point on the reffegtsurface (§) " means
the arithmetical average of the principal radicofvature rand yi.e.:
_htn
ro =———
2
"Spherical surfacemeans a surface, which has a constant and eagiaisrin
all directions

"Aspherical surfacemeans a surface, which has only in one planenataat
radius.
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2.1.1.9.

2.1.1.10.

2.1.1.11.

2.1.2.

2.1.2.1.

2.1.2.2.

2.1.3.

2.1.4

2.1.5.

2.1.6.

2.1.7.

2.1.8.

"Aspherical mirrof means a mirror composed of a spherical and an
aspherical part, in which the transition of theleeing surface from the
spherical to the aspherical part has to be markéd: curvature of the main
axis of the mirror isdefined in the x/y coordinate system defined by the
radius of the spherical primary calotte with:

y =R-+/(R* - x%) +k(x—a)3

R: nominal radius in the spherical part
k: constant for the change of curvature
a: constant for the spherical size of the sphefdatary calotte

"Centre of the reflecting surfateneans the centre of the visible area of the
reflecting surface.

"The radius of curvature of the constituent partsthd mirror' means the
radius "c" of the arc of the circle which most @bsapproximates to the
curved form of the part in question.

‘Camera-monitor device—for-indirect-visibmeans a device as defined in
paragraph 2.1., where the field of vision is okedilby means of a camera-
monitor combination as defined in paragraphs 211ad 2.1.2.2.

Camerd means a device that renders an image of thedsutgorld and then
converts this image into a signal (e.g. video digna

Monitor" means a device that converts a signal into im#ystsare rendered
into the visual spectrum.

background/surroundings-at-certain-distance.
'Other devices for indirect visidimeans devices as defined in paragraph 2.1,

where the field of vision is not obtained by meafis mirror or a camera-
monitor-typedevice-for-indirectvision

"Vision support systéhmeans a system to enable the driver to detedband
see objects in the area adjacent to the vehicle.

"Luminance contratmeans the brightness ratio between an objectitand
immediate background/surrounding that allows thieaitto be distinguished
from its background/surroundings.

"Resolutioti means the smallest detail that can be discerngdaxperceptual
system, i.e. perceived as separate from the lavgete. The resolution of
the human eye is indicated as "visual acuity".

"Critical object’ means acylindrical object.For devices for Class V and
VI it shall be 0.5 m high andwith a diameter p= 0.3m. For Classes | to
IV and VII the dimensions shall be [....J*

"Critical perceptio means the level of perception that can just bmiobd
under critical conditions via the viewing systematthis used. This
corresponds to the situation in which the repredeset scale of the critical

! The critical object needs to be yet defined, peifly by 1SO.
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2.1.9.

2.1.10.

2.1.11.

2.1.12

2.2.

2.3.

2.4,

2.4.1.

2.4.2.

2.4.3.

2.4.5.

2.4.6.

2.4.7.

2.5.

object is a multiple times larger than the smaltktil that can be perceived
via the viewing system.

"Field of visiofi means the section of the tri-dimensional spacéchvis
monitored with the help of a device for indirecsion. Unless otherwise
stated, this ivased on the view on ground level offered by a aeand/or
devices other than mirrors. This may be limitedtbg relevant detection
distance corresponding to the critical object.

"Detection distancemeans the distance measured from the centreedétis
of the camera to the point at which a critical abjean just be perceived (as
defined by the critical perception.

"Visual spectrurh means light with a wavelength within the rangetioé
perceptual limits of the human eyes: 380-780 nm.

"Smealt is a vertical bright bar displayed on the monitdnile sun light or
light from other bright light sources is directlyttng into the lens of the
camera. Smear is an optical artefact.

"Type of device for indirect visibimeans devices that do not differ on the
following essential characteristics:

(@) design of the device inclusive, if pertinent, thigaehment to the
bodywork;

(b) in case of mirrors the class, the shape, the dilmessand radius of
curvature of the mirror's reflecting surface;

(c) in case of camera-monitor devicebe class.the-detection-distance
| fii

"Surveillance camera-monitor-recording devicmeans a camera and either
a monitor or recording equipment other than the exanmonitor device
defined in paragraph 2.1.2 which can be fittedh inside or outside of the
vehicle in order to provide fields of vision oth#ttan those specified in
paragraph 15.2.4 or to provide a security systethinvbr around the vehicle.

"Class of-mirrordevice for indirect visichmeans all devices having one or
more common characteristics or functions. Theyckssified as follows:

Class I: HnteriorCentral rear-view-mirrerdevice', giving the field of vision
defined in paragraph 15.2.4.1.

Class Il and llI: "Main-exteriorear-viewdevicemitror’, giving the fields of
vision defined in paragraphs 15.2.4.2. and 15.2.4.3

Class IV: "Wide-angleiew deviceexteriormirrol, giving the field of vision
defined in paragraph 15.2.4.4.

Class V: "Close-proximitywiew deviceexterier—mirrol, giving the field of
vision defined in paragraph 15.2.4.5.

Class VI: "Frontview devicemirrer’, giving the field of vision defined in
paragraph 15.2.4.6.

Class VII:-MirrersMain rear-view devicesintended for L category vehicles
with bodyworkgiving the field of vision defined in paragraph 152.4.7.

"Original camera-monitor device for indirect vison" means a camera-
monitor device of the type fitted to the vehicle atthe time of type-
approval or extension of type-approval.”
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Paragraphs 3.3.amend to read:

"3.3. For each type of device for indirect visiohet application shall be
accompanied bythree samples of the parts."

Delete paragraphs 3.3.1. and 3.3.2
Paragraph 4.2.amend to read:

"4.2. Every devicdor indirect vision, with the exception of original Camera-
monitor devices shall possessn at least one of the main componentis
protective-housin@ space large enough to accommodate the apprarél m
which mustshall be legible when the device has been mounted on the
vehicle; this space shall be shown on the drawnefesrred to in Annex 1.
Other components of the device shall bear the nanmad the manufacturer
and a means of identification. In case of limitedgace for the approval
mark(s), other means of identification that link it to the approval
number mark shall be provided:

[Paragraph 5.2.amend to read:

"5.2. An approval number shall be assigned to egph approved. lts first two
digits (at present084,) ...indirect vision."]

Paragraphs 5.4. to 5.5amend to read:

"5.4. There shall be affixecon at least one of the main components
conspicuously and in the space referred to in papdg4.2 above, to every
device for indirect visionwith the exception of original Camera-monitor
devices for indirect vision conforming to a type approved under this
Regulation, in addition to the mark prescribed iarggraph 4.1, an
international approval mark consisting of:

5.4.1. A circle surrounding the letter "E" followéy the distinguishing number of
the country which has granted approval; 3

5.4.2. An approval number;

5.4.3. -An-additionalAdditional symbo(s) | or/and Il or/and Il or/and IV or/and

V or/and VI or/and VII, specifying the class to which thgé of the-mirrer

devices for indirect vision belongs-erthe-symbahSase-of any devicefor
indirect-vision-othethan—a-mirror The additional symbol shall be placed in
any convenient position in the vicinity of the ¢&rcontaining the letter "E".

5.5. The approval mark and the additional syrd)alhall be clearly legible and
be indelible."

Paragraph 6.1.1.3.,replace the reference to paragraph 6.1.3.2. byefarence to
paragraph 6.3.2.

Paragraph 6.1.2.1.1., headingmend to read:

"6.1.2.1.1. -nterioCentral rear-viewinterior mirrors (Class I)"
Paragraph 6.1.2.1.2amend to read:

"6.1.2.1.2. Main exterierrear-view exterior mirrors (Class Il and II)
Paragraph 6.1.2.1.3., headingmend to read:

"6.1.2.1.3. Wide-angleview exterior mirrors (Class IV)"
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Paragraph 6.1.2.1.4heading,amend to read:

"6.1.2.1.4. Close-proximityiew exterior mirrors (Class V)"

Paragraph 6.1.2.1.5., headingmend to read:

"6.1.2.1.5. Frontview mirrors (Class VI)"

Paragraph 6.1.2.1.6.1., headingmend to read:

"6.1.2.1.6.1. Main rear view exterior mirrors (Class VII)"

Paragraphs 6.1.3. to 6.1.3.1,Yenumber as paragraphs 6.3. to 6.3.1.1. and atoerdd:
"6.3 Test

6.3.1. Mirrers Devices for indirect visionin Classes | to VI and Class VII (having
fitments identical to Class lll) shall be subjectedthe tests described in
paragrapt6.3.2.1. and 6.3.2.2Class VIl mirrors with a stem, shall be
subjected to the tests described in paragapl2.3

6.3.1.1. The test provided for in paragraph 6.3.2 shall betrequired in the case of
any exterior—mirrordevice for indirect vision of which no part is less than
2 m from the ground, regardless of the adjustmesitipn, when the vehicle
is under a load corresponding to its maximum texdilyi permissible mass.

This derogation also applies to the attachmentsmgters devices for
indirect vision (attachment plates, arms, swivel joints, etc.) clvhare
situated less than 2 m from the ground and whicimatoproject beyond the
overall width of the vehicle, measured in the tremse plane passing through
the lowest mirror attachments or any other poinvésd of this plane if this
configuration produces a greater overall width.

In such cases, a description specifying that-tieemdevice for indirect
vision must be mounted so as to conform to the aboveiomsd conditions
for the positioning of its attachments on the vishioust be provided.

Where advantage is taken of this derogation, tme shall be indelibly
marked with the symbol

A
2m

and the type-approval certificate shall be endbtsehis effect.”
Paragraphs 6.1.3.2. and 6.1.3.2.@enumber as paragraphs 6.3.2. and 6.3.2.1.

Paragraph 6.1.3.2.1.1.renumber as paragraph 6.3.2.1.1. and replace fleeenee to
paragraph 6.1.3.2.2.7. by a reference to para@&pB.2.7.

Paragraphs 6.1.3.2.1.2. and 6.1.3.2/2number as paragraphs 6.3.2.1.2. and 6.3.2.2.

Paragraphs 6.1.3.2.2. to 6.1.3.2.2.3enumber as paragraphs 6.3.2.2. to 6.3.2.2.3. and
amend to read:

"6.3.2.2 Description of the test

6.3.2.2.1. The procedure used to clamp the-mirdavice for indirect vision to the
support shall be that recommended by the manuferciofr the device or,
where appropriate, by the vehicle manufacturer.

6.3.2.2.2.  Positioning of the-mirrodevice for indirect vision for the test:
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6.3.2.2.2.1

6.3.2.2.2.2.
6.3.2.2.2.3.
6.3.2.2.2.4.
6.3.2.2.3.

Mirrors Devices for indirect vision shall be positioned on the pendulum
impact rig in such a way that the axes which amzbotal and vertical when
the -mirrerdevice for indirect vision is installed on a vehicle in accordance
with the applicant's mounting instructions are sirailar position;

When a-migralevice for indirect visionis adjustable ...by the applicant;
When the-mirrdievice for indirect vision has a device... is shortest;
In case of mirrors, when the reflecting surface...to the housing.

In case of mirrors, except in the case of test 2 for interior mirroregs
paragrapt6.3.2.2.7.0), when the pendulum ... as defined in paragraph
2-4-1-1412.1.1.10.The longitudinal ...vehicle."

Insert a new paragraph 6.3.2.2.40,read:

"6.3.2.2.4.

In case of camera-monitor-systems, whethe pendulum is in a vertical
position the horizontal and longitudinal vertical planes passing through
the centre of the hammer shall pass through the cém of the lens or of
the transparent protection part in front of the lens. The longitudinal
direction of oscillation of the pendulum shall be prallel to the
longitudinal median plane of the vehicle. If the tet is performed with a
shutter camera system, the shutter has to be opemdng the pendulum
impact.”

Paragraphs 6.1.3.2.2.4. (former) to 6.1.3.2.2.6.&number as paragraphs 6.3.2.2.5.
t0 6.3.2.2.7.2. and amend to read:

"6.3.2.2.5.

6.3.2.2.6.

6.3.2.2.7.

6.3.2.2.7.1.

When, under the conditions governingustchent laid down in paragraphs
6.3.2.2.1.and6.3.2.2.2.parts of the-mirrodevice for indirect vision limit
the return of the hammer, the point of impact nogstlisplaced in a direction
perpendicular to the axis of rotation or pivotimgguestion.

The displacement must be no greater than is Igtrivécessary for the
execution of the test; it must be limited in suchiay that:

(@) either the sphere delimiting the hammer rematnigast tangential to
the cylinder as defined in paragraph 6.1.1.5,;

(b)  or, in case of mirrors,the point of contact with the hammer is located
at least 10 mm from the periphery of the reflecsngface.

The test consists in allowing the hamtodall from a height corresponding
to a pendulum angle of 60° from the vertical sa the hammer strikes the
mirror device for indirect vision at the moment when the pendulum reaches
the vertical position.

The-mirrerslevices for indirect vision are subjected to impact under the
following different conditions:

Interior mirrors

(@)  Test 1: The points of impact shall be as defimeparagraplp.3.2.2.3.
The impact must be such that the hammer strikestineor on the
reflecting surface side.

(b)  Test 2: Point of impact on the edge of the gxtive housing, such that
the impact produced makes an angle of 45° with gleme of the
reflecting surface and is situated in the horizbmkne passing
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6.3.2.2.7.2.

through the centre of that surface. The impact nogstiur on the
reflecting surface side.

Exterior mirrors

(@) Test 1: The point of impact shall be as defimegaragrap!®.3.2.2.3.
or 6.3.2.2.5.The impact must be such that the hammer strikes th
mirror on the reflecting surface side.

(b)  Test 2: The point of impact shall be as defimegaragrapl®.3.2.2.3.
or 6.3.2.2.5 The impact must be such that the hammer strikes t
mirror on the side opposite to the reflecting scefa

Where Class Il or Il rear-view mirrors are fixéd the same mounting as
Class IV rear-view mirrors, the above-mentionedstehall be executed on
the lower mirror. Nevertheless, the Technical Serviesponsible for testing
may repeat one or both of these tests on the uppeor if this is less than

2 m from the ground."

Insert a new paragraph 6.3.2.2.7.8,read:

"6.3.2.2.7.3. Camera-Monitor-Systems

(@ Testl: The point of impact shall be as definedin
paragraph 6.3.2.2.4. or 6.3.2.2.5. The impact mube such that the
hammer strikes the camera on the lens side.

(b) Test2: The point of impact shall be as definedin
paragraph 6.3.2.2.4. or 6.3.2.2.5. The impact mube such that the
hammer strikes the camera on the side opposite tbé lens.

Where more than one camera is fixed to the same moting, the above-
mentioned tests shall be executed on the lower caraeNevertheless, the
Technical Service responsible for testing may repe¢ane or both of these
tests on the upper camera if this is less than 2 from the ground.”

Paragraphs 6.1.3.2.3. to 6.1.3.2.3.@&number as paragraphs 6.3.2.3.%2.3.2.
Paragraphs 6.1.3.3. to 6.1.3.3.3enumber as paragraphs 6.3.3. to 6.3.3.3. anchdnee

read:
"6.3.3.

6.3.3.1.1.

6.3.3.1.2.

6.3.3.2.

Results of the tests

In the tests described in paragr&B.2, the pendulum must continue to
swing after impact in such a way that the projeciod the position assumed
by the arm on the plane of release makes an arigi¢ least 20° with the
vertical. The accuracy of measurement of the asigddl be within £ 1.

In case of mirrors, this requirement is not applicable to mirrors kttw the
windscreen, in respect of which the requirementputdted in
paragraplt6.3.3.2.shall apply after the test.

The required angle to the vertical duoed from 20° to 10° for all Class Il
and Class IV\+eaview-mirrorsdevices for indirect visionand for Class Il
rearview-mirrorsdevices for indirect visionwhich are attached to the same
mounting as Class IMV-mirrodevices for indirect vision

In case of mirrors, should the mounting of the mirror break during thsts
described in paragragh3.2. for mirrors stuck to the windscreen, the part
remaining must not project beyond the base by nlea@ 10 mm and the
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configuration remaining after the test must satth& conditions laid down in
paragraph 6.1.1.3.

6.3.3.3. In case of mirrors, the reflecting surfaugst not break during the tests
described in paragrapgh3.2 However, breakage of the reflecting surface
will be allowed if one of the following conditions fulfilled:"

Paragraphs 6.1.3.3.1. and 6.1.3.3.3r2number as paragraphs 6.3.3.3.1. and 6.3.3.3.2.
Insert a new paragraph 6.3.3,40 read:

"6.3.3.4. In case of camera-monitor-systems, the Eshall not break during the
test described in paragraph 6.3.2.

Paragraphs 6.2.2.amend to read:
"6.2.2. Camera-monitor devicesfer-indirect-vision
Paragraph 6.2.2.1.1amend to read:

"6.2.2.1.1.  When the camera-monitor device—forragi-visionis mounted-enr—a—plane
surfacein the intended installation position all parts, irrespective of the
adjustment position of the device which are in pbéd, static contact with a
sphere either 165 mm in diameter in the case df gired in the interior or
100 mm in diameter in the case of parts fittedh® €xterior, must have a
radius of curvature "c" of not less than 2.5 nifiis does not apply to
exterior parts of such devices which are installe@.00 m or more above
the ground.

Parts complying with Regulation No. 21 or Regulatio No. 26 are
deemed to satisfy the relevant requirements above.

Insert a new paragraph 6.2.2.2.%o,read:

"6.2.2.2.5. The camera-monitor device of Class | tt/ and VIl shall meet the
provisions of newly to be developed standard 1ISO-xx:201x.""

Paragraph 15.1.2.amend to read:

"15.1.2. -Mirrors-and-other-devie@evices for indirect vision must be fitted in such
way that-the-mirror-or-other device-does tiw devices do noimove so as
significantly to change the field of vision as m&®sl or vibrate to an extent
which would cause the driver to misinterpret theura of the image
perceived."

Paragraph 15.2.amend to read:

"15.2. -MirrersDevices for indirect visior

Paragraph 15.2.1.1amend to read:

"15.2.1.1. Minimum number of compulsatigvices for indirect vision"
Paragraph 15.2.1.1.1amend to read (including the table):

"15.2.1.1.1. The fields of vision prescribed in ggmaph 15.2.4. shall be obtained from
the minimum numberonf mandatory mirror®r camera monitor devices

set out in the following tabléAhere-the presence-of a-mirreris-notrequested

" Note by the secretariatThe reference to the 1ISO standard is yet todnepteted.
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In case of camera-monitor systems, there is no mmum number but
they shall provide the same field of vision as givein this table and the
provision on the minimum mounting height does not pply.

In case of camera-monitor devices the maximum numlpeof monitors
shall not exceed the corresponding number of mirrcs."
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Vehicle o ]
category tnteriormirror Central Main siror-flarge) Main firsor-{small)rear view Wide-angle-mirroview Class IV Close-proximity-FiFOMEW | £ irror view Class VI
rear view Class | rear view Class Il Class Il Class V
Compulsory Optional Compulsory Optional Optional Optional
Unless the vehicle is 1 on the driver's side and {11 on the driver's side and /| 1 on the driver's side | (shall be fitted at leas
fitted with anything on the passenger's side. |or 1 on the passenger's sidand 1 on the 2 m above the groung
M other than safety Class ll-mirrorgdevices passenger's side
! glazing material in may be fitted as an (both shall be fitted at
the field of vision alternative. least 2 m above the
prescribed in ground)
paragraph 15.2.4.1.
Optional Compulsory Not permitted Optional Optional Optional
(no requirements for 1 on the driver's 1 on the driver's side and /| 1 on the driver's side
the field of view) side and or 1 on the passenger's sidand (shall be fitted at leas
M, 1 on the 1 on the passenger's | 2 m above the ground
passenger's side side (both shall be
fitted at least 2 m
above the ground)
Optional Compulsory Not permitted Optional Optional Optional
(no requirements for 1 on the driver's 1 on the driver's side and /| 1 on the driver's side
the field of view) side and or 1 on the passenger's sidend (shall be fitted at leas
1 on the 1 on the passenger's | 2 m above the groung
M3z passenger's side side
(both shall be fitted at
least 2 m above the
ground)
Compulsory Optional Compulsory Optional Optional Optional
Unless the vehicle is 1 on the driver's side and | 1 on the driver's side and /| 1 on the driver's side
fitted with anything 1 on the passenger's side | or 1 on the passenger's sidend (shall be fitted at leas
N, other than safety Class Il-mirrerglevices 1 on the passenger's | 2 m above the groung

glazing material in
the field of vision
prescribed in

paragraph 15.2.4.1.

may be fitted as an
alternative.

side
(both shall be fitted at
least 2 m above the

ground)

€/0T02/9Sd9/6Z'dM/SNVHL/303
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Vehicle o ]
category erener—nm#ep Central Main@i#er—(la#ge) Main mitor-{smallrear view Wide-angle-rirroview Class IV Close-proximity-mironiew Front mirrer view Class VI
rear view Class | rear view Class Il Class Il Class V
Optional Compulsory Not permitted Compulsory Compulsory Optional
(no requirements for 1 on the driver's For both sides if a Class |V(see paragraphs 1 front mirror
the field of view) side and 1 on the mirror devicecan be fitted | 15.2.2.7. and (shall be fitted at leas
passenger's side Optional 15.2.455)) 2 m above the ground
For both sides together if | One on the passengefr's
N not side
- 725t Optional One on the
- driver's side (both
shall be fitted at
least 2 m above the
ground). A tolerance
of + 10 cm may be
applied
Optional Compulsory Not permitted Compulsory Compulsory, see Compulsory, see
(no requirements for 1 on the driver's 1 on the driver's side and | paragraph 15.2.2.7. |paragraph 15.2.1.1.2.
the field of view) |side and 1 on the 1 on the passenger's side | and 15.2.4.5.5) 1 on | 1. front mirror
N passenger’s side the passenger's side | (shall be fitted at leas
>75t Optional 1 on Driver's 2 m above the ground
side (both shall be
fitted at least 2 m
above the ground)
Optional Compulsory Not permitted Compulsory Compulsory, see Compulsory, see
(no requirements for 1 on the driver's 1 on the driver's side and | paragraph 15.2.2.7. |paragraph 15.2.1.1.2.
the field of view) side and 1 on the 1 on the passenger's side | and 15.2.4.5.5.) 1 on | 1. front mirror
N, passenger's side the passenger's side | (shall be fitted at leas

Optional
1 on driver's side (bot
shall be fitted at least

2 m above the ground
h

2 m above the groung

)
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Paragraph 15.2.1.1.2amend to read:
"15.2.1.1.2.

In case a camera-monitor device is used for rendery the field(s) of
vision, the relevant field(s) of vision shall be penanently visible to the
driver when the ignition is on. However, when the &hicle is moving
forward at a speed higher than 10 km/h or rearwardsthe monitor or the
part of the monitor intended for rendering the Clas VI field of vision
may be used for other information. Multiple imagesmay be used or
displayed provided that the monitor has been approed in this mode.

Additional vehicle information may be displayed povided that this does
not compromise the required field(s) of vision."

Paragraphs 15.2.1.1.3. and 15.2.1.1&mend to read:

"15.2.1.1.3. -Rearview-Mirrorsand camera monitor devicesequired for L-category
vehicles with body work

Category  of| Interiermirror Main rear-view exteriorrmirror(s)
vehicle Central rear- (Classes Il and VII)
view
(Class 1)
L category motor 1! 1, if there is-an-interier-mirra central
vehicles fitted with rear-view device for indirect vision;
bodywork which 2, if there is not—an—interier—mirroa
partly or wholly central rear-view device for indirect
encloses the drive vision

! No interiorreanview-rirror central rear-view device for indirect visionis required
if the visibility conditions referred to in paragta15.2.5.4.1. below cannot be met. In
this case two exterior rear-view mirr@scamera monitor devicesare required, one
giving the viewon the left and ongiving the view on the right hand side of the
vehicle.

13
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Where a single exterior rear view mirror camera is fitted this shall be
located on the left hand side of the vehicle irsthoountries where the traffic
drives on the right and on the right hand sidehefitehicle in those countries
where the traffic drives on the left.

Multiple images may be used or displayed providedhiat the monitor has
been approved in this mode.

15.2.1.1.4.  Optional—reafew—mirrors mirrors and camera monitor devices for L-
category vehicles

The fitting of an exterior rear-view mirrar camera monitor device giving
the view on the side of the vehicle opposite to that of tieendatorymain
rear-view device for indirect vision mirrer referred to in paragraph
15.2.1.1.3., is permissibleThe rear-view mirror shall meet the
requirements of this Regulation’

Paragraph 15.2.1.2amend to read:

"15.2.1.2. The provisions of this Regulation do apply to the surveillance mirrors
defined in paragraph 2.1.1.8r surveillance camera-monitor recording
device defined in paragraph 2.3.Nevertheless, the exterior surveillance
mirrors shall be mounted at least 2 m above the ground wherehiele is
under a load corresponding to its maximum techrpeamissible mass."

Paragraph 15.2.2.1amend to read:

"15.2.2.1. -MirrersDevices for indirect visionmustshall be so placed that the driver,
when sitting in the driving seat in a normal driyiposition, has a clear view
of the road to the rear, side(s) or front of thhiglke."

Paragraph 15.2.2.3amend to read:

"15.2.2.3. In the case of any vehicle, which ischrassis/cab form when the field of
vision is measured, the minimum and maximum bodythe shall be stated
by the manufacturer and, if necessary, simulatedusgmy headboards. All
vehicles and-mirrordevices for indirect vision configurations taken into
consideration during the tests shall be shown erntype-approval certificate
for a vehicle with regard to the installation -ofrrats devices for indirect
vision (see Annex 4)."

Paragraph 15.2.2.5amend to read:

"15.2.2.5. -MirrersDevices for indirect vision shall not project beyond the external
bodywork of the vehicle substantially more thamégessary to comply with
the requirements concerning fields of vision latdvd in paragraph 15.2.4."

Paragraph 15.2.2.7amend to read:

"15.2.2.7. Class V and Class VI mirrors shall beunted on vehicles in such a way
that, regardless of their position after adjustmantpart of these mirrors or
their holders is less than 2 m from the ground when tgcle is under a
load corresponding to its technically permissibleximum laden mass.

These mirrors shall not, however, be mounted ornclehthe cab height of
which is such as to prevent compliance with theguieement. In this case-an

other-device-for-indirect-vision-is-netrequestetbther device for indirect

vision is not mandatory."
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Paragraph 15.2.2.8amend to read:

"15.2.2.8. Subject to the requirements of paragdfh2.2.5, 15.2.2.6 and 15.2.2.7,
mirrors devices for indirect vision may project beyond the permissible
maximum widths of vehicles.”

Paragraphs 15.2.3.1. and 15.2.3.2mend to read:

"15.2.3.1. Fhe-interiormirrolf a Class | mirror is fitted it shall be capable of being
adjusted by the driver from his driving position.

15.2.3.2.  —The-exteriormirror-situated-on-the-dtsrsidelf a Class Il or Class I
mirror is fitted on the driver's side, it shall be capable of being adjusted
from inside the vehicle while the door is closdth@ugh the window may be
open. The mirror may, however, be locked in posifrom the outside."

Paragraph 15.2.4.1amend to read:

"15.2.4.1. nterior—reaview—mirror Central rear-view field of vision (Class |)
The field of vision ... driver's ocular points (Figu4) to the horizon.

Paragraph 15.2.4.1., Figure 4, headirggnend to read:

" Figure 4:
Class | field of visionef-Classh-mirror"

Paragraphs 15.2.4.2. to 15.2.4.2.amend to read:

"15.2.4.2. -Main-exteriorreanew-mirrorsClass llfield of vision

15.2.4.2.1. —ExterioMain rear-viewfield of vision sirrer on the driver's side
The field of vision m... driver's ocular points (degure 5).

15.2.4.2.2. —ExterioMain rear-viewfield of vision mitrer on the passenger's side
The field of vision ... driver's ocular points (d&gure 5)."

Paragraphs 15.2.4.2.2, Figure 5, headitagnend to read:

" Figure 5:

Field-of-vision-of-Clas#l-mirrors Class |l field of vision"

Paragraphs 15.2.4.3. to 15.2.4.3.2mend to read:

"15.2.4.3. -Main-eterior Class lll field of vision mirrers-ClasdH-

15.2.4.3.1. —ExterioMain rear-view-mirrorfield of vision on the driver's side
The field of vision ... driver's ocular points.

15.2.4.3.2. —ExterioMain rear-viewfield of vision mirrer on the passenger's side
The field of vision .... driver's ocular points."

Paragraph 15.2.4.3_2Figure 6, heading, amend to read:

"Figure 6:

Field-of-vision-ofClass Ill field of vision mitrers-"

Paragraph 15.2.4.4. to 15.2.4.4.2mend to read:

"15.2.4.4. Wideangle-exieriormirror{ClassV) Class IV field of vision

15.2.4.4.1. Field of vision exteriormirroron the driver's side

The field of vision ...driver's ocular points (seegie 7).

15
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15.2.4.4.2.  [eld of vision exteriormirreron the passenger's side

The field of vision ... driver's ocular points (déigure 7).

Figure 7:
Field-ofvision-of-Clast\V-wide-angle-mirrorLClass IV field of vision
25m
10m |
|
1.5m 15m
™ Ground level
4.5
m
Driver's
ocular
points
Ground level

Paragraph 15.2.4.5amend to read:
"15.2.4.5. -Closeroximity—exteriormirror{Class)-Class V fields of vision

The field of vision shall be such that the drivemcsee a flat horizontal
portion of the road along the side of the vehitleunded by the following
vertical planes (see Figures 8a and 8b):"

Paragraph 15.2.4.5.5amend to read:

"15.2.4.5.5. In case the field of vision descrilled-igures 8a and 8b can be perceived
through the combination of the field of vision fraanClass IVdevice for

indirect vision wide-angle-mirrerand that of a Class \evice for indirect
vision mirror, the installation of a Class ¥evice for indirect vision mirrer
is not compulsory."

Paragraph 15.2.4.5.5., Figures 8a and 8b, headarmgend to read:

"Figures 8a and 8b:
Eield-of visionof Class V-mirror field of vision"

Paragraphs 15.2.4.6. to 15.2.4.6.4mend to read:
"15.2.4.6. Front“mirror Device for indirect vision of Class VI.

16
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15.2.4.6.1.  The field of vision ...
... see also paragraph 15.2.4.9.2.

The provisions foClass VI devices for indirect visionare compulsory ...
N3,

If vehicles ... by using—rirror—er—@&ameralmonitor—devica device for

indirect vision, a vision support system in Figure 9."
Paragraph 15.2.4.6.1., Figure 9 headirmgnend to read:

"Figure 9:
Eield-of visionof Class\i front- mirror— Class VI field of visior'

Paragraph 15.2.4.6.2amend to read:

"15.2.4.6.2. However, if the driver ...to the drigeside, afrent-mirroClass VI device
for indirect vision efClass/lis not mandatory."

Paragraphs 15.2.4.7. to 15.2.4.7.2mend to read:
"15.2.4.7. -category-mirror{ClassVH)Class VIl field of vision
15.2.4.7.1. —Exteriofield of vision mirrer on the driver's side
The field of vision ...(see Figure 10).
15.2.4.7.2. —Exteriofield of vision mirrer on the passenger's side
The field of vision ... (see Figure 10)."
Paragraph 15.2.4.7.2, Figure 10, headjragnend to read:

"Figure 10:
Eield-ofvisionof Class VIl field of vision mirrors."

Paragraphs 15.2.4.9.1. and 15.2.4.9&mend to read:
"15.2.4.9.1. Interiomounted Class Irear-viewdevicesmirror{Class-)
The field of vision ...folded back.

15.2.4.9.2.  Exterio—mirrormounted devices for indirect vision(Classes II, llI, IV, V
and VI).

In the fields of vision ...a Class \W-mirralevice for indirect vision caused
by ....special function."

Paragraph 15.3.4.amend to read:

"15.3.4. Installation requirements for the monitor

the—one—for—the—main—mirrorMonitor(s) shall be located in an
ergonomically favourable position"

Paragraph 15.3.6.replace the reference to paragraph 2.1.2.13.reyeaence to paragraph
2.3.

[Paragraphs from 21.1. to 21.1mend to read:

"21.1. As from the official date of entry into force ofetB4 series of amendments to
this Regulation, no Contracting Party applying tRisgulation shall refuse to
grant approval under this Regulation as amendedthey04 series of
amendments.

17
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21.2.

21.3.

21.4.

21.5.

21.6.

21.7.

21.8.

21.9.

21.10.

As from[12 months after entry into force of the 04 seriesf amendments
to this regulation], Contracting Parties applying this Regulation skyadint
approvals to a type of devices for indirect vismmly if the type meets the
requirements of this Regulation as amended bp#series of amendments.

As from[18 months after entry into force of the 04 seriesf amendments
to this regulation], Contracting Parties applying this Regulation slgadint
approvals to a type of vehicle with regard to thstallation of devices for
indirect vision only if the type of vehicle meetsetrequirements of this
Regulation as amended by téseries of amendments.

As from 26 January 2010 for vehicles of category &id N1 and from

26 January 2007 for vehicles of other categoriegntcting Parties

applying this Regulation may refuse to recognizpragals of a device for

indirect vision which have not been granted in adance with the 02 series
of amendments to this Regulation.

Approvals which were granted to devices falirect vision of Classes | or
Il pursuant to this Regulation in its original for(00 series) or modified by
the 01 or 02r 03 series of amendments before the date of entryfante of
this series of amendments shall remain valid.

Approvals which were granted to devices for indingsion of Classes I, IV,
V, VI or VIl pursuant to this Regulation as modii by the 02r 03 series
of amendments before the date of entry into foréethis series of
amendments shall remain valid.

The provisions of this Regulation shall not prohthie approval of a type of
vehicle with regard to the mounting of devicesifatirect vision pursuant to
this Regulation as modified by tl@ series of amendments, if all or part of
the devices for indirect vision of Classes | or With which it is fitted, bear
the approval mark prescribed by this Regulationitsnoriginal form (00
series) or modified by the 01, 82 03 series of amendments.

The provisions of this Regulation shall not prohthie approval of a type of
vehicle with regard to the mounting of devicesifatirect vision pursuant to
this Regulation as modified by the 04 series of raingents, if all or part of
the rear-view mirrors of Classes I, IV, V, VI odlywith which it is fitted,
bear the approval mark prescribed by theo®@®3 sries of amendments of
this Regulation.

Notwithstanding the provisions of paragraph®1.2. and 21.5. above, for
the purpose of replacement parts, Contracting Pargs applying this

Regulation shall continue to grant approvals accorithg to the 01 series of
amendments to this Regulation, to devices for indéct vision of Classes |
to V and VIl for use on vehicle types which have @ approved before
26 January 2006 pursuant to the 01 series of amendmts of Regulation

No. 46 and to devices for indirect vision of Clas¥| for use on vehicles
which have been approved before 26 January 2007 pauant to the 01
series of amendments of Regulation No. 46, and, wiee applicable,

subsequent extensions to these approvals.

Notwithstanding the provisions of paragraphs 2arl 21.4. above, for the
purpose of replacement parts Contracting Partigdyiaqg this Regulation
shall continue to grant approvals accordd®yand 03 serie®f amendments
to this Regulation, to devices for indirect visifr use on vehicle types
which have been approved before the date mentiomguhragraph 21.2.
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pursuant to the 02r 03 series of amendments of Regulation Na. d6d,
where applicable, subsequent extensions to thgsewds.

21.11. Notwithstanding the transitional provisionsabove, this 04 series of
amendments to Regulation No. 46 shall become apmlle to camera-
monitor devices for indirect vision of Classes | tdV and VIl as soon as
the 1SO-standard mentioned in paragraph 6.2.2.2.5has been approved
by 1ISO and adopted by the World Forum WP.29']"

Annex 3, item 9replace the reference to paragraph 6.1.3.1.1 tBference to paragraph
6.3.1.1.

[Annex 5amend to read:

a=12 mm min.

II %

042439 | =

The above approval mark ... under approval numbé2439. .. Regulation No. 46 already
included the-0®4 series of amendments when the approval was grantgd.

Annex 7 point 1.2.2, replace the reference to paragraph 2.1.1.6 lejesence to paragraph
2.1.15.

" Note by the secretariatThis wording is not in line with our guidelines transitional provisions
(TRANS/WP.29/1044).
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Justification

Section 2.

1. The definitions have been reordered such tlusethelated to mirrors are grouped as
subparagraphs of paragraph 2.1.1.; those relatedatoera-monitor devices become
subparagraphs of 2.1.2. and general definitionsianebered separately as 2.1.3. to 2.4.

2. The definition of "device for indirect visionpdra. 2.1.) has been aligned with the
text of paragraph 2.1.1. and relates to the reduiedd of vision according to paragraph
15.2.4.

3. The definition of mirror (para. 2.1.1.) has beenended to clarify that a mirror is
only a device with a reflective surface for rendgrthe field of vision and excludes other
devices.

4. The definitions of interior mirror and exteriorirror have been clarified so as to
relate to the definition of mirror (para. 2.1.1rdanot to the general definition of "device
for indirect vision" (para. 2.1.).

5. The names of the classes of devices have beendzd as the mounting of a device
for indirect vision in the case of a camera-monggstem is not by definition interior or
exterior to the vehicle.

6. Simplification of the definition for camera-mémi device (para. 2.1.2.) as "for
indirect vision" is already included in the defiait of paragraph 2.1.

7. The Informal Group on Camera Monitor SystemsQM&®B) has suggested in its
proposal for the testing of camera-monitor systeimsmend the definition for the critical
object for Class V and VI devices and to deletdrfote_2. The dimension of a diameter of
0.8 m for Class V and VI will be replaced by a oglér aligned with the provisions of
paragraph 15.2.4.6.1. For other classes, the dioen®f the critical object have to be
defined later on, preferably by ISO. A consequeateleleting the footnote is that the
definition of "detection" (para. 2.1.2.3.) is mmber needed.

8. The IGCMS has two tasks in its terms of refeeshmne dealing with the test
procedure for camera monitor systems and the dtitethe replacements of mirrors by
camera monitor systems. This proposal anticipatethe adoption of the proposals for the
first task like:

(@  The deletion of former definitions 2.1.5. fatetection", 2.1.12. for “critical
field of vision" and 2.1.13. for the "referencewiag point",

(b)  The introduction of a definition of "smear"former paragraph 2.1.2.14.; and

(c)  The amendment of the size of the critical obfeam a circle of 80 cm to a
cylindrical figure; for the second task of the inf@l group the size of the critical object for
devices of Class | to IV and VIl has to be defineda standard that still has to be
developed by I1SO.

9. The parameters defining a camera monitor typecddpara. 2.2.) have been limited
to the class as the class defines the required! dievision.

10.  For camera-monitor devices the mounting pasitiberior or exterior of the vehicle
is not relevant, which justifies amending the défins for the mirror classes in paragraph
2.4. In addition, the new text is also made applie#o other devices than mirrors.
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11. The definition of original camera monitor devi€or indirect vision has been
introduced because of amended provisions on makingaragraphs 4.2. and 5.4., where
it is proposed that no marking is needed for odbdevices for indirect vision.

Paragraphs 3.3. to 3.3.2.

12.  In general only three samples are needed asethaing of one sample by the
laboratory is not needed anymore.

Paragraph 4.2.

13.  The identification of original systems can teified by means of the vehicle type
approval data so no separate marking for origieaias is needed. Having regarded the
limited space on the components for the approvakimg, it should be sufficient that only

one main component has that mark. The identificatib the other components can be
verified by means of the system approval data.

[Paragraph 5.2.

14.  Consequence of the 04 series of amendments.]

Paragraphs 5.4. to 5.5.
15. Consequence of amended paragraph 4.2. andiglditarrection in paragraph 5.5. as

consequence of new wording of paragraph 5.4.3. gbanits the use of more than one
additional symbol.

Paragraph 6.1.1.3.

16.  Consequence of the new numbering of formergpapdn 6.1.3.

Paragraphs 6.1.2.1.1.,6.1.2.1.2.,6.1.2.1.3. 6.1.,26.1.2.1.5. and
6.1.2.1.6.1.

17.  Align with the class definitions of paragrap#.2

Paragraph 6.1.3.

18.  Text moved to paragraph 6.3. so that the pi@vign the impact test applies also to
other devices than mirrors. The provisions on timpact test have been moved from
paragraph 6.1.3. to a new paragraph 6.3. by witielptovisions become applicable to all
devices for indirect vision. Moreover the set-up fbe impact test for camera-monitor
systems has been described. Finally, it will beegeary that, similar to mirrors, the lens of
the camera will not be broken after the tests.

Paragraph 6.2.2.

19. A camera monitor system is by definition fadinect vision.

21
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Paragraph 6.2.2.1.1.

20.  The original wording could only be checked ast pf the installation provisions.
Furthermore it has been clarified that the provision the radius of curvature do not apply
to parts that are 2 metres or more above the granddhat verification is not needed when
approvals according Regulation No. 21 or 26 ardahle.

Paragraph 6.2.2.2.5.

21. The IGCMS is of the opinion that the approvatamera-monitor systems should be
based on a world-wide standard that has to be dpedlby ISO. In detail, the ISO standard
should address the following topics:

(a) CMS—Applications (Use Cases, especially "Usas&ts | to IV and VIl as
defined in Regulation No. 46, 02 series of amendgieand split screen use cases);

(b)  Viewing conditions like viewing distance, viawg direction, viewing area
and mirror class related to the display monitor;

(c) llluminance conditions (in vehicle, outside i@, night, day);
(d)  Task requirements for the different use cases ¢r classes);

(e) Special physical requirements (vibration, wimndin, snow, ice, excessive
temperatures...) and coatings for protection agawist snow and dirt, sensitivity of the
system for rain;

) Performance requirements on detection and ifiestion of the critical
object as well as readability and/or legibilityéquired (representative and critical object(s)
specifications): Implications for the size of thetical object related to the display and
viewing conditions like geometric proportions beémethe size of the real critical object
and the size of the displayed critical object;

(g0 CMS-Performance requirements under differegititing conditions: display
luminance and luminance contrast of the monitorenrdifferent illumination conditions,
night sight (minimum illumination level), adaptatiof the light intensity during the night,
colour presentation and colour uniformity;

(h)  Image artefacts (blooming, smear, lens reftectigeometric distortion) and
freezing risk due to processing of image informatio

0] Image interpretation;

0] Camera and display defects (Sensor pixel asglay pixel defects);

(k)  Temporal fidelity (flicker);

0] Spatial instability (jitter);

(m) Detection of motion in real time, image movexgefacts, motion blur;

(n)  Latency (delay of time until image is displayed

(o) Image compression;

(p)  Failure of the system;

(q)  Wireless technology issues (image artefactmgumage processing, ...).

The new provisions according the proposed ISO stahdill not apply to Class V
and VI devices as more stringent requirements areeeded for rendering the field
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of vision very close to the vehicle. There are igms that the present provisions for
these classes are insufficient.

Paragraph 15.1.2.

22.  Simplification of the text.

Paragraph 15.2.

23.  Needed for making the provisions independemnfthe kind of device for indirect
vision.

Paragraph 15.2.1.1.

24.  Needed for making the provisions independesthfthe kind of device for indirect
vision.

Paragraph 15.2.1.1.1.

25. An amendment is needed because:

(a) It is necessary to clarify that the minimum foenof devices is not relevant
for camera-monitor systems;

(b)  There may in future, be cases where devicesnftirect vision other than
mirrors are mandated without a corresponding reguént for a mirror, e.g. a rear-view
camera-monitor system on a truck or bus;

(c)  The number of monitors should be limited.

Table of paragraph 15.2.1.1.1.

26.  Align the amended definitions for class (p&d.); furthermore, the position such
as interior or exterior is not relevant in the ceabeamera-monitor systems.

Paragraph 15.2.1.1.2.

27.  The field of vision should always be renderedtas always available in case of
mirrors. Furthermore, the purpose of all these amemts is to permit the replacements of
all mirrors by camera-monitor systems and to mdidee drovisions independent from the
used device. Therefore, the present wording of Reign No. 46, 02 series of
amendments, is no longer relevant. Moreover allicsvinstalled on a vehicle shall be
type-approved (para. 15.1.1.). All this leads tiinatation of this paragraph to the use of
the monitor for front-view for other purposes. Hipdhe text has been clarified to permit
split screen of combined fields of vision for adjat Classes like V and VI.

Paragraph 15.2.1.1.3.

28.  Align the text with the new definition of class(para. 2.4.). Furthermore, it has
been clarified that when two devices are requestedise of split screen is permissible.

23
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Paragraph 15.2.1.1.4.

29.  Align the text with the new definition of class(para. 2.4.). The former provision
that the device shall meet the requirements ofRligigulation is superfluous as it is already
covered by paragraph 15.1.1.

Paragraph 15.2.1.2.

30. To clarify that this Regulation does not appty surveillance camera-monitor
systems.

Paragraphs 15.2.2.1., 15.2.2.3., 15.2.2.5., 152.2nd 15.2.2.8.

31. The text has been amended so that it appbesfai devices other than mirrors.

Paragraphs 15.2.3.1. and 15.2.3.2.

32.  Align the text with the new definition of cl@ss(para. 2.4.) and specify that these
provisions apply only to mirrors.

Paragraphs 15.2.4.1., 15.2.4.2., 15.2.4.3. and 15.2 t0 15.2.4.4.2.

33.  Align the text with the new definition of class(para. 2.4.). Figure 7 has been
corrected on the passenger's side so that theatediadimensions are in correspondence
with the front of the grey area.

Paragraphs 15.2.4.5., 15.2.4.6. and 15.2.4.7.

34.  Align the text with the new definition of class(paragraph 2.4.).

Paragraphs 15.2.4.9.1. and 15.2.4.9.2.

35.  The text has been amended so that the prosisi@related to where they are fitted,
in the interior or on the exterior.

Paragraph 15.3.4.

36. To follow the Human Machine Interaction (HMlYinxiples giving a certain
direction in this and to prevent design restricfiwevisions.

Paragraph 15.3.6.

37.  Consequence of the renumbering of the defimdtia paragraph 2.

[Paragraphs from 21.1 to 21.11.

38.  These transitional provisions aim:
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(@ Toregulate the acceptance of type approvalshndre granted according the
04 series of amendments to Regulation No. 46 as fhe date of entry into force;

(b)  To mandate the new provisions after 12 monthsiéw system approvals;

(c)  To mandate the new provisions for new instaliet as from 18 months after
the entry into force;

(d)  To continue the present options for Contractagties to refuse approvals
that are not approved according the 02 series ehd@ments;

(e) To keep valid present approvals which are nbjext to new provisions;

) To permit the approval of new installations wihniare based on present
approvals that are not subject to new provisions;

(@ To permit under certain conditions new apprsviar replacement parts on
the basis for previous series of amendments; and

(h)  To clarify that for certain classes of cameranitor systems, the 04 series of
amendments can only be applied after ISO has deedlthe relevant standard and the
World Forum WP.29 has adopted that standard.]

Annex 3

39.  Consequence of the renumbering of former papdg6.1.3.

Annex 5

40. Consequence of the 04 series of amendments.

Annex 7, paragraph 1.2.2.

41.  Consequence of the renumbering of the defimstiof paragraph 2.
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