Transmitted by the informal group on Informal DocumentNo. GRSG-98-16
Camera Monitor Systems (IGCMS) (98" GRSG, 3 — 7 May 2010,
agenda item 6)

REGULATION No. 46 (Devices for indirect vision)

Report of the informal group on camera monitor syséms.

Introduction

GRSG decided in its $5meeting in October 2008 to set up an informal gron camera monitor
systems (IGCMS) with a mandate of one year. Thestl® this informal group were dual:

- the first task was to objectify the criteria as®t-up for the test of the influence of low suntighiting
the lens of the camera and the determination ofrtéxeémum detection distance in ECE-regulation 46
and

- the second task was to amend the regulationag@thmirrors can be replaced by camera-monitor
systems (CMS).

The informal group had its first meeting on 24 keloy 2009 where the group decided to have a
subgroup (metrology group) dealing with ergonomarad ophthalmological aspects. The IGCMS and the
metrology group met 5 times each.

The following organizations were represented:

- two ministries of Contracting parties,

- three technical services

- several German vehicle manufactures

- one representative of the Japanese manufactodes a

- several manufactures of CMS.

The metrology group dealt mainly with the firstkad IGCMS and the inventory of necessary topigs fo
which 1SO should to develop a new ISO standardhfempurpose of the second task.

The last meeting was held on 22 February 201thisntetrology group and 23 February 2010 for the
IGCMS. Outstanding points would be discussed bidtgetween the two most involved technical
services and by exchange of e-mail.

First task

The metrology discussed on the basis of documeB/HRANS/WP.29/GRSG/2008/3 from the
Netherlands the procedure for the testing of CM8ads V and VI concerning the influence of low
sunlight hitting the lens of a camera (bloomind)taad the determination of the maximum detection
distance. For other classes of devices the secptigaprovisions will be part of the secondary task

For the blooming teghe informal group agreed on many points liketdst setup including the light
source, the size of the light source, the maximimedsion of the blooming area, the test patternthad
illumination of the test pattern.

No agreement could yet be reached for the emisdidnfrared light by the light source

For the determination of the maximum detectionasisethe group could agree to:

- the size of the critical object that will be dingder with a height of 500 mm and a diameter d &im
and

- the principle that the system has sufficient kegmn and that the displayed size is sufficierdisge.

In addition, there is still a difference in viewtiyeen the technical experts of two technical sewian
the procedure how the resolution has to be defi@ee. procedure is based on the principle that the
visibility of the critical object is determined litg size, the displayed contrast and other factoch as
blur, noise (static, dynamic). The TOD procedurbiclv was specially developed for that purpose, is
prescribed in the Annex 1 to this report. The ofirecedure is based on verification whether thtecat
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object can be seen in the required field of visigmimeans of a visual inspection; the prescriptibtinat
test procedure might become available at the eddrmaé 2010.

The group is of the opinion that the amendmentsilshize seen as a new 03 series of amendments;
therefore it has drafted transitional provisiorst ttontinue the use of mirrors that are not toudhethe
new provisions and that are approved accordingque\series of amendments.

The results of IGCMS on its first task are giveriimex 1 to this report.

Second task

The main group of IGCMS focused on the basis ofident ECE/TRANS/WP.29/GRSG/2008/25 from
Germany on the second task and prepared editon@hdments of Regulation 46 in order to make the
application of CMS for all classes of devices fadifect vision possible.

Starting points for the replacement of mirrors by&were that:

- the provisions for CMS should not be more strimighan for mirrors

- to prevent design restrictive provisions the oemibilities of the (vehicle) manufactures haverbee
taken into account

- where necessary, provisions should be harmonizetilwide by establishing an ISO-standard and

- there is no justification to strengthen the pneggovisions for CMS of class V and VI.

The informal group amended the provisions suchttiet apply in general to devices for indirect ersi
without referring to mirrors, where applicable, ardrranged the definitions in a more logical segae
and deleted definitions that were not used (anymore

Furthermore the group agreed on the following nfionelamental amendments:

- the critical object for class V and VI will renmaa cylindrical object of 500 mm high and a diamefe
300 mm, while ISO will define the dimensions neettedther classes of devices for indirect vision,

- an exemption for original CMS from having a tygggproval number on it's parts and the introductbn
alternative markings of the systems,

- a reduction of the number of parts to be offdoethe technical service,

- a new wording for the different classes of desifm indirect vision as the position interior otterior

are, in case of a CMS nor relevant,

- with regard to the radius of curvature of paftd@vices for indirect vision these minimum valde€®

mm will not apply to exterior parts that are mdrart 2 meter above the ground, while approvals
according regulation 21 and 26 can be acceptetfeainatives,

- CMS will have to meet the provisions of a new IS@ndard giving the requirements for camera-
monitor systems for other classes than V and Vipag as those provisions have not been approved by
WP.29 the proposed amendments of the regulatiomilgrbe used for devices of class V and VI,

- the number of monitors will not exceed the numifezorresponding mirrors, while the number of CMS
may be less than the required mirrors, providetttiearequired field of vision is rendered,

- multiple images are permitted while the use efrttonitor for other purposes can under certain
conditions also be accepted and

- the position of the monitor shall be on an ergoially favorable position.

The group has the opinion that the amendments dl@useen as a new 04 series of amendments;
therefore it has drafted transitional provisiorst fpermit the continued use of mirrors and CMSlats

V and VI that are not affected by the new provisiand that are approved according previous sefies o
amendments.

The results of IGCMS on its second task are givefirinex 2 to this report.

Furthermore IGCMS might consider amendments tetiope of regulations 21 and 26 for editorial
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amendments by replacing “mirrors” by “camera-manggstems”.
Request to GRSG is to extend the mandate of IGQM£ table to get an agreement on the few
outstanding points by means of exchange of e-raaiiisto deliver two formal documents for regulation
46 and possibly two documents for the scope oflagigm 21 and 26 for discussion in thé"@@ssion of
GRSG.
29 April 2010,

Chairman of IGCMS.
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Annex 1

State of the art with regard to the testing of Camaonitor systems

The modifications to the current text of the Regalaare marked ibold or strikethrougltharacters

A.

PROPOSALS

Paragraph 2.1.2.,6amend to read:

"2.1.2.6

"Critical obje¢t means a—eirewtacylindrical object with a height of 0.50 m anda
diameternf B,=08m%* 0.30 m"

Footnote 2/ to paragraph 2.1.2 $hould be deleted.

Paragraph 2.1.2,7amend to read:

"2.1.2.7.

"Critical perceptidhmeans the level of perception thadn just be obtained under

critical conditions via the viewing system that isused. This corresponds to the
situation in which the representative scale of theritical object is a multiple times
larger than the smallest detail that can be perceed V|a the V|ewmg systerrthe

Paragraph 2.1.2.9amend to read:

"2.1.2.9.

"Detection distancemeans the distance measured-at-ground femal the centre of the
lens of the cameraviewingreference-poirtbd the-extrem@oint at which a critical object
can just be perceivedg defined by the critical perceptiorthe-himiting-valuefor-a
criticalperceptionjust-barely-achieyed

"Paragraph 2.1.2.10amend to read:

"2.1.2.10.

(reserved) Gnﬂeal—ﬁetd—ehﬁaen—mem%ea—wﬁmema—enﬂeal—ebjeepmsem
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Paragraph 2.1.2.1Jamend to read:

Paragraph 6.2.2.2,Jamend to read:

6.2.2.2.1.

The camera shall function well in conddns in which sunlight falls on the camera. The
saturated area, defined as the area in which the mminance contrast ratio (C=L,/L}) of
a high contrast pattern falls below 2.0, shall notover more than 15% of the displayed
image under the conditions of paragraph 6.2.2.2.1tb 6.2.2.2.1.4.

In case the camera system shows dynamical changesghe blooming area during the
test the maximum blooming area should fulfill the equirement."

6.2.2.2.1.1. A black and white test pattern, having minimum contrast ratio of 20 shall be

6.2.2.2.1.2.

positioned in front of the camera.
The test pattern shall be evenly illuminated at arllumination of 3000 + 300 Lx.

The test pattern shall be medium gray on average ancover the complete area viewed
by the camera: the camera shall view no other objée than the test pattern.

The camera shall be hit by a (simuéd sun) light of 40 kLx, spanning an angle
between 0.6 and 0.9 degrees with an elevation anglel0 degrees (directly or indirectly
via a mirror) removed from the optical axis of thesensor.

The light source shall:

- have a spectrum D65 with a tolerance of + 1500K,

- be homogene in space and time within a toleranc# 2 kLx

[The emission of the light source in the infraredisall be negligible.]

6.2.2.2.1.3.There shall be no ambient illumination of the monibr during the test.

6.2.2.2.1.4. Ax example of the set-up is given in the figure Aelow.
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Figure A Diagram of the blooming measurement set-upl: Black & white test pattern. 2:

Lamps to make the test pattern evenly illuminated.3: Mirror. 4: High intensity
light. 5: Camera. 6: Monitor.

Paragraph 6.2.2.2,/amend to read:

"6.2.2.2.4. The measurements for the luminancerastaf the monitor shall be carried out
according to ISO 15008009"

Paragraph 15.3.1lamend to read:

"15.3.1. A device for indirect vision shall givecsuperformances that a critical object can be
observed [by the drivedwithiall over therequired deseribedield of vision, taking into
account the critical percepti@etcording the procedure of Annex 10

Paragraph 15.3.3amend to read:

"15.3.3.  (reserved)

Paragraph 2%hall be replaced by the following paragraph 21

21. TRANSITIONAL PROVISIONS

21.1. As from the official date of entry into foroethe 03 series of amendments to this
Regulation, no Contracting Party applying this Ragjon shall refuse an application for
approval under this Regulation as amended by treefi8s of amendments.

21.2. As from [12 months after entry into forcetlog 03 series of amendments to this
regulation], Contracting Parties applying this Ragan shall grant approvals to a type of



21.3.

21.4

21.5.

21.6.

21.7.

21.8.

21.9.

21.10.

21.11.
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devices for indirect vision only if the type mette requirements of this Regulation as
amended by the 03 series of amendments.

As from [18 months after entry into forcetlog 03 series of amendments to this
regulation], Contracting Parties applying this Ratian shall grant approvals to a type of
vehicle with regard to the installation of devidesindirect vision only if the type of
vehicle meets the requirements of this Regulatsamended by the 03 series of
amendments.

As from [24 months after entry into force loé 103 series of amendments to this
regulation], Contracting Parties applying this Ragan may refuse to recognize
approvals of a type of vehicle or type of deviceifmlirect vision which have not been
granted in accordance with the 03 series of amentinte this Regulation.

As from 26 January 2010 for vehicles of catgd/1 and N1 and from 26 January 2007
for vehicles of other categories, Contracting learéipplying this Regulation may refuse
to recognize approvals of a device for indirectorisvhich have not been granted in
accordance with the 02 series of amendments tdRegsilation.

Approvals which were granted to devicesdirect vision of Classes | or Il pursuant to
this Regulation in its original form (00 series)modified by the 01 or 02 series of
amendments before the date of entry into forchisfderies of amendments shall remain
valid.

Approvals which were granted to devicestidirect vision of Classes I, IV, V, VI or
VIl pursuant to this Regulation as modified by @#series of amendments before the
date of entry into force of this series of amendisishall remain valid.

The provisions of this Regulation shall nathibit the approval of a type of vehicle with
regard to the mounting of devices for indirectaspursuant to this Regulation as
modified by the 03 series of amendments, if afpant of the devices for indirect vision of
Classes | or lll, with which it is fitted, bear tapproval mark prescribed by this
Regulation in its original form (00 series) or migetd by the 01 or 02 series of
amendments .

The provisions of this Regulation shall nathibit the approval of a type of vehicle with
regard to the mounting of devices for indirectaispursuant to this Regulation as
modified by the 03 series of amendments, if afpant of the rear-view mirrors of Classes
I, IV, V, VIl or VII, with which it is fitted, bearthe approval mark prescribed by the 02
series of amendments of this Regulation.

Notwithstanding the provisions of paragra®h®. and 21.4. and 21.5. above, for the
purpose of replacement parts Contracting Partiplyiyg this Regulation shall continue
to grant approvals according to the 01 series @radments to this Regulation, to devices
for indirect vision of classes | to V and VII fosel on vehicle types which have been
approved before 26 January 2006 pursuant to tleeidds of amendments of Regulation
No. 46 and to devices for indirect vision of cl&ddor use on vehicles which have been
approved before 26 January 2007 pursuant to tleeidds of amendments of Regulation
No. 46, and, where applicable, subsequent extensiotihese approvals.

Notwithstanding the provisions of paragraph®. and 21.4. and 21.5. above, for the
purpose of replacement parts Contracting Partiplyisyg this Regulation shall continue
to grant approvals according 02 series of amendirterthis Regulation, to devices for
indirect vision for use on vehicle types which haeen approved before the date
mentioned in paragraph 21.2 pursuant to the 08ssef amendments of Regulation
No. 46, and, where applicable, subsequent extensiotihese approvals.

Annex 10, paragraphs 1.to 1.2., amend to:read

"1.CAMERA MONITOR DEVICE FOR INDIRECT VISION

[1.1.

Resolutionthreshold-of a-camera
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1.1.1.

1.1.2.

Determination of the smallest discernable detail.

The smallest discernable detail of the naked eye shall be defined according to
standard ophthalmologic tests like the Landolt C tet or the TOD test. The smallest
discernable detalil at the centre of the viewing syam can be determined using the
Landolt C test or the TOD test. In the rest of theviewing area the smallest discernable
detail may be estimated from the centrally determied smallest discernable detail and
the local image deformation. For instance, in thease of a digital camera the smallest
discernable detail at a given pixel location (in tB monitor) scales inversely with the
solid angle of the pixel.

Landolt-C test

In the Landolt-C test test symbols are judged by th subject under test. In accordance
with this test the smallest discernable detail isafined as the visual angle of the gap size
of the Landolt C symbol at threshold size and is gxessed in arcmin. The threshold
size corresponds to the size at which the subjeatdges the orientation correctly in 75%
of the trials. The smallest discernable detail idetermined in a test involving a human
observer. A test chart containing test symbols iglaced in front of the camera and the
observer judges the orientation of test symbols fra the monitor. From the threshold
gap size of the Landolt C test symbal (in m) and the distance between the test pattern
and the cameraD (in m) the smallest discernable detaid (in arcmin) is calculated as
follows:

d 180060 .
W, =— [ arcmin]
D m
TOD test
The TNO Landolt C test can be used to determine themallest discernable detail of the
camera-monitor system. However, for sensor systenisis more suitable to use the
TOD (Triangle Orientation Discrimination) method which is similar to the Landolt C
method, but involves equilateral triangular test pdterns. The Triangle Orientation
Discrimination method is described in detail by Bij & Valeton (1999), who provide
practical guidelines on how to perform a TOD measwment. In the method,
triangular test patterns (see Figure 1) are viewedhrough the viewing system under
test. Each triangle can have one out of four podse orientations (apex up, left, right
or down) and the observer indicates/guesses for datriangle its orientation. When
this procedure is repeated for many (randomly orieted) triangles of different sizes the
fraction of correct responses can be plotted (seeidgare 2), and increases with test
pattern size. The threshold is defined as the pdimat which the fraction correct crosses
the 0.75 level and can be obtained by fitting a smth function through the data (see
Bijl & Valeton, 1999). Critical perception is reacted when the critical object diameter
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equals two times the width of the triangle at threlsold size. The smallest discernable
detail (o) is equal to 0.25 times the width of the trianglat threshold size. This means
that, from the threshold triangle width w (in m) and the distance between test pattern
and the camera D (in m) the smallest discernable thl o, (in arcmin) is calculated as
follows:

W E’IE8O[60

w, = [ arcmin]
41D 7l

A v « )

Figure 1 Triangular test patterns used in the Triargle Orientation Discrimination (TOD) method
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Figure 2 Typical relationship between the size ofhe triangle and the fraction of correct

responses.

1.2.

Determination of the critical viewing distanaf the monitor
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H, heiaht bt - m)

For a monitor having certain dimensions and properies, a distance to the monitor can
be calculated within which the detection distance si dependent only on the
performances of the camera. The critical viewing ditance r is defined as the

merit

distance at which the smallest discernable detail isplayed on the monitor spans
1 arcmin measured from the eye (the acuity threshdlof a standard observer).

01600180
= [m]
T

mcrit

where:
ro critical viewing distance of the monitor (m)
mcri

0 - size of the smallest discernable detail on thmonitor (in m)"

13. Annex 10, paragraphs 1.3.1. and 1.3lfall be replaced by:

"1.3.1.

1.3.2.

Maximum detection distance within the crital viewing distance where, due to the
installation, the distance eye-monitor is less tharthe critical viewing distance, the
maximum attainable detection distance is defined as

_ D, (600180
e [m]
w, T

where:
I dclose - detection distance [m]
Do - diameter of the critical object [m] according to paragraph 2.1.2.6;

for the calculation of ry,... for class V and VI devices a representative value

of 0,30 m shall be used
f - threshold increasing factor, which is equab 8.
o - smallest discernable detail [arcmin] (see paragph 1.1.)

Detection distance greater than the criticaviewing distance. Where, due to the
installation, the distance eye-monitor is more tharthe critical viewing distance, the
maximum obtainable detection distance is defined as

r .
r.dfar =-me Edclose [m]
rm
where:
rsar - detection distance for distances larger than theritical viewing distance
[m]

Iicose detection distance for distances smaller than theritical viewing
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2.1.2.7.

2.1.2.9.

2.1.2.10.

2.1.2.11.

6.2.2.2.1.

6.2.2.2.4.

15.3.1.

15.3.3.
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distance [m]
Mm - viewing distance, i.e. distance between eye amgbnitor [m]
rmerit - Critical viewing distance [m], see paragraph 1.2]

JUSTIFICATION

The requirements for the approval of camera-noonflystems and the installation on
vehicles as given in Regulation 46/02 seem to la¢ean, like the provisions for low sunlight
conditions and the visibility of critical objectThe tests need objectivity in order to reduce
different interpretations and to improve reprodilitib

The dimensions for the critical object @amera-Monitor systems for the class V and VI
field of vision are aligned with the pole of paragh 15.2.4.6.1.

Furthermore footnote/2Zan be deleted as this contains only an explamaif the size of
0,8m for the previous critical object (which midhe suitable for classes I.- IV but not for
classes V and VI for which camera-monitor systerasadiowed).

Adjustment of the definition of "criticakrception" in order to incorporate a test method
based on the Landolt-C or TOD principles.

The detection distance will be based aneasurement of the smallest discernable detail
using Landolt-C or TOD procedures and will be egpesl as a distance between the camera
and the required field of vision. As the preseetedtion distance is measured at ground

level an editorial amendment of the definition détection distance" is needed.

The words "critical field of vision" ihused in the regulation, so this definition can b
deleted.

The words "viewing reference point" i$ nsed in the Regulation, so this definition can be
deleted.

As standard EN 12368, related to traigmal light, cannot be applied directly to caneera
the test conditions for the blooming test, whighwdates the influence of low sunlight on the
performance of a camera, have been redefined mgpgph 6.2.2.2.1. t0 6.2.2.2.1.4. Also
the area in which the contrast is below a certalne’has been set on a maximum of 15 % of
the image on a monitor. This value is based omahkelts of comparising test.

This concerns a clarification that treasurement of the luminance contrast according ISO-
standard 15008 has to be performed for a monitlyr.on

Clarification that the critical object hashe seen all over the required field of visiod aot
only on one point of that field. Furthermore gerehce to Annex 10 has been inserted for
details about the determination of the detectistadice.

The reference to Annex 10 can be deletédsascorporated in paragraph 15.3.1.
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21. As the dimension of the critical object for tass V devices for indirect vision has been
reduced from 80 cm to 30 cm the new provisions Ehbecome a new series of
amendments and not a supplement. This means tha¢egkttransitional provisions that:

- mandate the approval authorities to grant anagbaccording the 03-series of
amendments as from the entry into force of the pewisions (§21.1);

- declare that 12 months resp. 18 moths afterhg ento force new system type approvals
mustrespectively new vehicle approvals must nfeehew requirements, while after 24
months contracting parties may decide to refuse fagistration when the new provisions
are not met,

- permits the use of devices that are not concewitidthe new provisions and

- copies several transitional provisions from tAa@gries of amendments.

Annex 10
The procedure for calculating the maximum detecti@iance on the basis of video lines (which is a

oversimplified model that should not be used) hagnbreplaced by a new procedure based on
ophthalmologic tests like Landolt-C or TOD (Triaa@rientation Discrimination).
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Annex 2

State of the art with regard to the replacememiofors by Camera-monitor systems

REGULATION No. 46 (Devices for indirect vision)

The modifications to the current text of the Regalaare marked ibold or strikethrougltharacters

A. PROPOSALS
1. Paragraph 2mend to read:

“2. DEFINITIONS
For the purposes of this Regulation:

2.1 "Devices for indirect visidhmeans devicegtended to give a clear view to the
rear, side or front of the vehicle within the fields of vision defined in
paragraph 15.2.4tc-observe-the-traffic area-adjacent-to-the-vehidlch-canot
be-observed-by-direct-visiornThese can be-conventiomairrors, camera-monitors
or other devices able to present information alloeiindirect field of vision to the
driver.

211 "Mirror" means anylevice, excluding devices such as periscopes)dettto give
a clear view to the rear, side or front of the ekhiwithin the fields of vision
defined in paragraph 15.2ldy means of a reflective surface

2.1.1.1. "Interior mirro' means a device as defined in paragraft22.1, which can be
fitted in the passenger compartment of a vehicle.

2.1.1.2. "Exterior mirrof' means a device as defined in paragragt?2.1, which can be
mounted on the external surface of a vehicle.

2.1.1.3. "Surveillance mirrdr means a mirror other than the ones defined in
paragraph 2.1.1. which can be fitted to the insideutside of the vehicle in order
to provide fields of vision other than those spediin paragraph 15.2.4.

2.1.1.4. "r" means the average of the radii of curvature medsoker the reflecting
surface, in accordance with the method describédimex 7.

2.1.15. "The principal radii of curvature at one point dme treflecting surface J¥ means
the values obtained with the apparatus definedrineX 7, measured on the arc of
the reflecting surface passing through the cenfréhis surface parallel to the
segment b, as defined in paragraph 6.1.2.1.2.1oarnte arc perpendicular to this
segment.

2.1.1.6. "The radius of curvature at one point on the réifec surface ()" means the
arithmetical average of the principal radii of cattwe rand ri.e.:

(= r+r
P 2
2.1.1.7. "Spherical surfacemeans a surface, which has a constant and egdaisrin all

directions
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2.1.1.8. "Aspherical surface means a surface, which has only in one plane restaat
radius.
2.1.1.9. "Aspherical mirror" means a mirror composed of a spherical and ahegisal

part, in which the transition of the reflecting fame from the spherical to the
aspherical part has to be marked. The curvatutbeofmain axis of the mirror is
defined in the x/y coordinate system defined byrtkus of the spherical primary
calotte with:

3
y =R-4/(R*—x%) +k(x~-a)
R: nominal radius in the spherical part

constant for the change of curvature
a constant for the spherical size of the sphepdatary calotte

2.1.1.10. "Centre of the reflecting surfdteneans the centre of the visible area of the
reflecting surface.

2.1.1.11. "The radius of curvature of the constituent pafthe mirrot means the radius "c"
of the arc of the circle which most closely appnoaies to the curved form of the
part in question.

2.1.2. "Camera-monitor device—fer—indirect—visiomeans a device as defined in
paragraph 4., where the field of vision is obtained by meaha camera-monitor
combination as defined in paragraphs 2.1.2.1. ah@.2.

2.1.2.1. “Camerameans a device that renders an image of thedsutsiorld and then
converts this image into a signal (e.g. video digna

2.1.2.2. "Monitot¥ means a device that converts a signal into imaggisare rendered into
the visual spectrum.

2.1.3. "Other devices for indirect visibmeans devices as defined in paragraph 2.1.,
where the field of vision is not obtained by meaha mirror or a camera-monitor
typedevicedorindirectision.

2.1.4. "Vision support systetrimeans a system to enable the driver to dete¢barde

objects in the area adjacent to the vehicle.

4 " . I bil listinauis) b : i
background/surroundings at certain distanc

216.2.1.5. "Luminance contrastmeans the brightness ratio between an object itd
immediate background/surrounding that allows thieaitio be distinguished from
its background/surroundings.

21+7.2.1.6. "Resolutioh means the smallest detail that can be discernittdl avperceptual
system, i.e. perceived as separate from the lampete. The resolution of the
human eye is indicated as "visual acuity".
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"Critical object means a-eireutacylindrical object For devices for class V and
VI it shall be 500 mm high and with a diameter P=-0-8300 mm 2-For classes
| to IV and VII the dimensions shall be [.....]*

"Critical perceptioh means the level of perception that the humaniggenerally
capable of achieving under various conditions. traffic conditions the limiting
value for a critical perception is eight arc-mirsité visual angle.

"Field of visior' means the section of the tri-dimensional spacielwis monitored
with the help of a device for indirect vision. Usdeotherwise stated, this is based
on the view on ground level offered by a device/andevices other than mirrors.
This may be limited by the relevant detection distacorresponding to the critical
object.

2-3-112.1.10. "Detection distancemeans the distance measured at ground leveltheraiewing

reference point to the extreme point at which icali object can just be perceived
(the limiting value for a critical perception jusarely achieved).

2-1142.1.11. "Visual spectruhmeans light with a wavelength within the rangehef

2.2

2.3.

perceptual limits of the human eyes: 380-780 nm.

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

(@ design of the device inclusive, if pertinent, th#aehment to the

bodywork;

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

(© in case of camera-monitor devidee classthe-detection-distanand-the
range-ofvisien"

"surveillance camera-monitor-recording deViameans a camera and either a
monitor or recording equipment other than the carmeonitor device defined in
paragraph 2.1.2. which can be fitted to the insideutside of the vehicle in order

The critical object has to be defined later on, igferably by ISO.
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2.4.

2.5.

Justifications:

to provide fields of vision other than those spedifin paragraph 15.2.4. or to
provide a security system within or around the eiehi

"Class of-mirrerdevice for indirect vision' means all devices having one or more
common characteristics or functions. They arestfiasl as follows:

Class I: “nteriorCentral rear-view -mirrordevice ", giving the field of vision
defined in paragraph 15.2.4.1.

Class Il and Ill: "Main-exteriorear-view device mirror", giving the fields of
vision defined in paragraphs 15.2.4.2. and 15.2.4.3

Class IV: "Wide-angleview device exterior mirrer-", giving the field of vision
defined in paragraph 15.2.4.4.

Class V: "Close-proximityiew device exterior-mirrg ", giving the field of vision
defined in paragraph 15.2.4.5.
Class VI: "Frontview device mirrof
paragraph 15.2.4.6.

Class VII:-MirersMain rear view devicesintended for L category vehicles with
bodywork giving the field of vision defined in paragraph 132.4.7"

, giving the field of vision defined in

‘original camera-monitor device for indirect vsion” means a camera-monitor
device of the type fitted to the vehicle at the tim of type-approval or extension
of type-approval.

The definitions have been reordered suchtttwate related to mirrors are
grouped as sub points of paragraph 2.1.1; thoateteto camera-monitor
devices become sub paragraphs of 2.1.2. and getednaitions are numbered
separately as 2.1.3 t0 2.4.

- The definition of “device for indirect vision2(1) has been aligned with the
text of paragraph 2.1.1. and is relating to thesiregl field of vision according
paragraph 15.2.4.

- The definition of mirror (2.1.1) has been ameahtteclarify that a mirror is only
a device with a reflective surface for rendering fileld of vision and excludes
other devices.

- The definitions of interior mirror and exterianirror have been clarified so that
related to the definition of mirror (2.1.1) and nothe general definition of
“device for indirect vision” (2.1).

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

- Simplification of the definition for camera-maénii device (2.1.2) as “for
indirect vision is already included in the defiaitiof paragraph 2.1.

- IGCMS has suggested in its proposal for therigstf camera-monitor systems,
to amend the definition for the critical object fdass V and VI devices and to
delete a certain footnote. The dimension of a diamef 0.8 m for class V and
VI will be replaced by a cylinder aligned with theovisions of paragraph
15.2.4.6.1. For other classes the dimensions afritieal object has to be
defined later on, preferably by I1SO.

A consequence of the deletion of the footnoteas tine definition of
“detection” (2.1.2.3) is not needed anymore.

- The informal group has two tasks in its termsadérences, one dealing with the

test procedure for camera monitor systems and anfiihthe replacements of

mirrors by camera monitor systems. This proposgatipates on the adoption
of the proposals for the first task like:
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a) the deletion of former definitions 2.1.5 foetdction”, 2.1.12 for “critical
field of vision” and 2.1.13 for the “reference wi@g point” and

b) the amendment of the size of the critical objemn a circle of 80 cm to a
cylindrical figure; for the second task of the infal group the size of the
critical object for devices of class | to IV andIVias to be defined in a standard
that still has to be developed by ISO.

- The parameters defining a camera monitor typécddiparagraph 2.2) has been
limited to the class as the class defines the reddield of vision.

- For camera-monitor devices the mounting positib@rior or exterior the
vehicle is not relevant which justifies an amendnwdrihe definitions for the
mirror classes in paragraph 2.4. In addition, the text is also made applicable
to other devices than mirrorsand

- The definition of original camera monitor device indirect vision has been
introduced because of amended provisions on makingaragraph 4.2 and
5.4, where it is proposed that no marking is neddedriginal devices for
indirect vision.

2. Paragraph 3.3 to 3.3.20 be replaced by new paragrapghs 3.3 to 3.3dllags:

“3.3 For each type of device for indirect visidne tapplication shall be accompanied by:
three samples of the parts.
3.3.1. i e-of-mi

neeessa#yAddltlonaI spemmens may be called for at the eemmf the Iaboratory.

3-32—in-case-of otherdevices-forindirect-vision—onmple-of-all- the-parts

Justification: In general only three samples are needed asttiaing of one sample by the
laboratory is not needed anymore.

3. Paragraph 4.2amend to read:

“4.2 Every devicdor indirect vision, with the exception of original Camera-
monitor devices shall possessn at least one of the main componentts
protective-housin@ space large enough to accommodate the apprevk] which
mustshall be legible when the device has been mounted owethiele; this space
shall be shown on the drawings referred to in Anhéther components of the
device shall bear the name of the manufacturer and means of identification”

In case of limited space for the approval mark(s) ther means of identification
that tie it to the approval number mark shall be provided.”

Justification: The identification of original systems can be fied by means of the vehicle type
approval data so no separate marking for origiealabs is needed. Having
regarded the limited space on the components éoapproval marking it should be
sufficient that only one main component has thatknthe identification of the
other components can be verified by means of teeesyapproval data.

4, Paragraph 5.4mend to read:
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“5.4.

54.1.

54.2.
54.3.

Justification:

There shall be affixedn at least one of the main componentsonspicuously and
in the space referred to in paragraph 4.2. aboveyery device for indirect vision
with the exception of original Camera-monitor devies for indirect vision,
conforming to a type approved under this Regulationaddition to the mark
prescribed in paragraph 4.1., an international@ggmark consisting of:

A circle surrounding the letter "E" followbs the distinguishing number of the
country which has granted approvil;

An approval number;

-An-additienaldditional symbo(s) | or/and Il or/and Ill or/and IV or/and V
or/and VI or/and VI, specifying the class to which thypé of the-mirredevices
for indirect vision belongs-erthe-symbel S-incateny-device-forindirectvision
other-than-a-mirror The additional symbol shall be placed in anyveoment
position in the vicinity of the circle containinge letter "E™”

consequence of amended paragraph 4.2

5. Paragraph 5.8mend to read:

“5.5

Justification:

The approval mark and the additional syni@ahall be clearly legible and be
indelible.”

editorial correction as consequence of new wordirg 4.3. that permits the use of
more than one additional symbol.

6. Paragraph 6.1.1.3

Change the reference to paragraph 6.1.3.2. irdeaence to paragraph 6.3.2

Justification:

consequence of the new numbering of former papéigBal.3

7. Paragraph 6.1.2.1amend to read:

“6.1.2.1.1.

Justification:

“nterioiCentral rear viewinterior mirrors (Class 1)

The dimensions of the reflecting surface mustumh ghat it is possible to inscribe
thereon a rectangle one side of which is 40 mm taedother 'a’ mm in length,
where

a=150mmx ———
1000
1+

r
and r is the radius of curvature.”

alignment with the class definitions of 2.4. wdéne terminology “central rear
view” is used

8. Paragraph 6.1.2.1.2mend to read:

“6.1.2.1.2.

Main-exteriorear-viewexterior mirrors (Class Il and I11)”
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11.

12.
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Justification: alignment with the class definitions of 2.4. wdéne terminology “main rear view”
is used.

Paragraph 6.1.2.1.8mend to read:

“6.1.2.1.3. Wide-anglgiew exterior mirrors (Class 1V)
The contours of the reflecting surface must beiofple geometric form and its
dimensions such that it provides, if necessary énjunction with a Class I
exterior mirror, the field of vision specified in amgraph 15.2.4.4.

Justification: alignment with the class definitions of 2.4. wdéne terminology “wide angle
view” is used.

Paragraph 6.1.2.1 dmend to read:

“6.1.2.1.4. Close-proximityiew exteriormirrors (Class V)
The contours of the reflecting surface must beiofple geometric form and its
dimensions such that the mirror provides the figf vision specified in
paragraph 15.2.4.5."

Justification: alignment with the class definitions of 2.4. wdnéne terminology “close proximity
view” is used.

Paragraph 6.1.2.1.&mend to read:

“6.1.2.1.5. Fronview mirrors (Class VI)
The contours of the reflecting surface must baéropke geometric form and its
dimensions such that the mirror provides the fadlgision specified in
paragraph 15.2.4.6.”

Justification: alignment with the class definitions of 2.4. wdéne terminology “front view” is
used.

Paragraph 6.1.2.1.6dmend to read:

6.1.2.1.6.1. Maimear view exterior mirrors (Class Vi)

The minimum dimensions of the reflecting surfacallde such that:

(a) Its area shall not be less than 6 900°mm

(b) The diameter of circular mirrors shall not bed than 94 mm;

(c) Where rear view mirrors are not circular, thdimensions shall enable a
78 mm-diameter circle to be prescribed on theleotihg surface.

The maximum dimensions of the reflecting surfacldie such that:
(a) The diameter of any circular rear view mirrbalt not be greater than 150 mm;
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13

14.

15.

16.

17.

(b) The reflecting surface of any non-circular rggaw mirror shall lie within a
rectangle measuring 120 mm x 200 mm.

Justification: alignment with the class definitions of 2.4. wh#re terminology “rear view” is
used.

Paragraph 6.1.8hall be deleted.

Justification: text moved to 6.3 so that the provisions on thesiaoh test applies also to other
devices than mirrors.

Paragraph 6.1.3.2.2.3, replace the referengaramgraph 2.1.1.11. by a reference to paragraph
2.1.1.10.
Justification: consequence of the renumbering of the definitafn®aragraph 2.

Paragraph 6.2.2.2 amend to read:

“6.2.2 CAMERA-MONITOR DEVICES-FORINDIRECTASION

Justification: A camera monitor system is by definition for iredit vision.

Paragraph 6.2.2.1.1. amend to read:

“6.2.2.1.1. When the camera-monitor device-forfiaelivisionis mounted-en-a-plane-surface
in the intended installation position all parts, irrespective of the adjustment
position of the device which are in potential, istabntact with a sphere either
165 mm in diameter in the case of parts fittechiminterior or 200 mm in diameter
in the case of parts fitted to the exterior, musteha radius of curvature "c" of not
less than 2.5 mnThis does not apply to exterior parts of such deses which
are installed 2.00 m or more above the ground.

Parts complying with Regulation 21 or Regulation 2ére deemed to satisfy the
relevant requirements above.”

Justification the original wording could only be checked as pathe installation provisions.
Furthermore it has been clarified that the provisiwith regard to the radius of
curvature do not applies to parts that are 2 metr@sore above the ground and
that the verification is not needed when approsatording regulation 21 or 26 are
available.

Paragraph 6.2.2.4mend to read:

“6.2.2.2.4. The measurements for the luminancerastaf the monitor shall be carried out
according to 1ISO 15008:20@809"
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clarification that the luminance contrast shalihleasured for the monitor only.

18. Insert a new paragraph 6.2.2.2éading:

“6.2.2.2.5

Justification:

The camera-monitor device of class | t¥/land VIl shall meet the provisions

of newly to be developed standard 1SO-xxxx:201x.

IGCMS is of the opinion that the approval of caamonitor systems should be
based on a world-wide standard that has to be dgeélby ISO. In detail, the ISO
standard should address the following topics:

CMS — Applications (Use Cases, especially “Utas€es | to IV and VIl as
defined in UNECE regulation 46/02” and split screse cases)

Viewing conditions like viewing distance, viewimirection, viewing area
and mirror class related to the display monitor

llluminance conditions (in vehicle, outside v&hj night, day)

Task requirements for the different use casesdntlasses)

Special physical requirements (Vibration, Wiraln, snow, ice, excessive
temperatures...) and coatings for protection agaaist snow and dirt,
sensitivity of the system for rain,

Performance requirements on detection and iigation of the critical
object as well as readability and/or legibilityéfquired (representative and
critical object(s) specifications):

Implications for the size of the critical objeetated to the display and
viewing conditions like geometric proportions betmnehe size of the real
critical object and the size of the displayed caitiobject
CMS-Performance requirements under differemttiigy conditions:
Display luminance and luminance contrast of theitooninder different
illumination conditions, night sight (minimum illumation level),
adaptation of the light intensity during the night,

Colour presentation and colour uniformity

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

image interpretation,

Camera and display defects (Sensor pixel aspla)i pixel defects)
Temporal fidelity (flicker)

Spatial instability (jitter)

Detection of motion in real time, image movintgéacts, motion blur
Latency (delay of time until image is displayed)

Image compression

Failure of the system

Wireless technology issues (image artefactsidurnage processing,...).”

The new provisions according the proposed ISO st@will not apply to class V
and VI devices as more stringent requirements atreeeded for rendering the
field of vision very close to the vehicle. There a0 signs that the present
provisions for these classes are insufficient.
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19.

insert a new paragraph @&8follows:

“6-136.3

6.3.1.

6.3.1.1.

6.3.2.

6.3.2.1.
6.3.2.1.1.

Test

-MirrorsDevices for indirect visionin Classes | to VI and Class VIl (having
fitments identical to Class lll) shall be subjectedhe tests described in
paragraph 6.3.2.1 and 6.3.2.2. Class VII mirrotth &istem, shall be subjected to
the tests described in paragraph 6.3.2.3.

The test provided for in paragraph 6.8h2ll not be required in the case of any
exterior-mirrerdevice for indirect visionof which no part is less than 2 m from
the ground, regardless of the adjustment posititren the vehicle is under a load
corresponding to its maximum technically permissitlass.

This derogation also applies to the attachmenisigbrsdevices for indirect

vision (attachment plates, arms, swivel joints, etc.)olwtdre situated less than 2 m
from the ground and which do not project beyonda¥erall width of the vehicle,
measured in the transverse plane passing throedbwest mirror attachments or
any other point forward of this plane if this c@nfration produces a greater overall
width.

In such cases, a description specifying that-tireemdevice for indirect vision
must be mounted so as to conform to the above-oredi conditions for the
positioning of its attachments on the vehicle nigsprovided.

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

with the symbol

A
2m

and the type-approval certificate shall be endbteehis effect.

Impact test

The test according to this paragraph is not tedréed out for devices integrated
in the bodywork of the vehicle and providing a tadrdeflecting area of an angle
not more than 45° measured in relation to the lowigial median plane of the
vehicle, or devices not protruding more than 100 mmeasured beyond the
circumscribing bodywork of the vehicle accordingRegulation No. 26.

Description of the test rig

The test rig consists of a pendulum lol@paf swinging about two horizontal axes
at right angles to each other, one of which is @edgcular to the plane containing
the "release" trajectory of the pendulum.

The end of the pendulum comprises a hammer foryed rigid sphere with a
diameter of 165+1mm having a 5mm thick rubbeoveting of
Shore A hardness 50.

A device is provided which permits determinatidrire maximum angle assumed
by the arm in the plane of release.
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A support firmly fixed to the structure of the pleum serves to hold the
specimens in compliance with the impact requiresiergpecified in
paragraph 6.3.2.2.7.

Figure 1 below gives the dimensions (in mm) of tiwt rig and the special design
specifications:

<@-350 P

1.300

95

600 §
I

l<@— 500 — P

l«——750—p

6.3.2.1.2.

6.3.2.2.

6.3.2.2.1.1

6.3.2.2.2.

6.3.2.2.2.1.

6.3.2.2.2.2

1.200 > |<— 800 —>|

Figure 1
The centre of percussion of the pendwdaomcides with the centre of the sphere,

which forms the hammer. It is at a distance | frdma axis of oscillation in the
release plane, which is equal to 1 m + 5 mm. Tlkdeiced mass of the pendulum is
m,= 6.8 + 0.05 kilograms. The relationship of, o the total mass m of the
pendulum and to the distance d between the cehtgewity of the pendulum and
its axis of rotation is expressed in the equation:

d
mo=m><|—

Description of the test

The procedure used to clamp-the-mdesice for indirect vision to the support
shall be that recommended by the manufacturer ef dlevice or, where
appropriate, by the vehicle manufacturer.

Positioning of the-mirrdevice for indirect visionfor the test:

—MirrerPevices for indirect visionshall be positioned on the pendulum impact rig
in such a way that the axes which are horizontal \aertical when the—mirror
device for indirect vision is installed on a vehicle in accordance with the
applicant's mounting instructions are in a simjlasition;

When a-mirratevice for indirect visionis adjustable with respect to the base, the
test position shall be that in which any pivotingvite is least likely to operate,
within the limits of adjustment provided by the Apant;
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6.3.2.2.2.3. When the-mirratevice for indirect vision has a device for adjusting its distance
from the base, the device must be set in the pasiti which the distance between
the housing and the base is shortest;

6.3.2.2.2.4. In case of mirrors, when the reflecting surface is mobile in the housihghall be
so adjusted that the upper corner, which is futtffiesn the vehicle, is in the
position of greatest projection relative to the $ing.

6.3.2.2.3. In case of mirrors, except in the case of test2 for interior mirroreds
paragraph 6.3.2.2.7.1.), when the pendulum iswertical position the horizontal
and longitudinal vertical planes passing through tentre of the hammer shall
pass through the centre of the reflecting surfacdedined in paragraph-2-4211.
2.1.1.10.The longitudinal direction of oscillation of thermulum shall be parallel
to the longitudinal median plane of the vehicle.

6.3.2.2.4. In case of camera-monitor-systems, whehe pendulum is in a vertical
position the horizontal and longitudinal vertical planes passing through the
centre of the hammer shall pass through the centref the lens or of the
transparent protection part in front of the lens. The longitudinal direction of
oscillation of the pendulum shall be parallel to tke longitudinal median plane
of the vehicle. If the test is performed with a shiter camera system, the
shutter has to be open during the pendulum impact.

6.3.2.2.5. When, under the conditions governingstdjent laid down in paragraphs
6.3.2.2.1. and 6.3.2.2.2. parts of the-midevice for indirect vision limit the
return of the hammer, the point of impact must ispldced in a direction
perpendicular to the axis of rotation or pivotingjuestion.

The displacement must be no greater than islgtriecessary for the execution of
the test; it must be limited in such a way that:

a) either the sphere delimiting the hammer remainkast tangential to the
cylinder as defined in paragrapii.l1.5.;

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

6.3.2.2.6. The test consists in allowing the hamtodall from a height corresponding to a
pendulum angle of 60° from the vertical so that Hanmer strikes the—mirror
device for indirect vision at the moment when the pendulum reaches the akrtic
position.

6.3.2.2.7. The—mirroergdevices for indirect vision are subjected to impact under the
following different conditions:

6.3.2.2.7.1. Interior mirrors

a) Test 1: The points of impact shall be as defimegaragraph 6.3.2.2.3.
The impact must be such that the hammer strikemttrer on the reflecting
surface side.

b) Test 2: Point of impact on the edge of the mtdte housing, such that the
impact produced makes an angle of 45° with the eplahthe reflecting
surface and is situated in the horizontal planeipgsthrough the centre of
that surface. The impact must occur on the refigcturface side.
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6.3.2.2.7.3.

6.3.2.3.

6.3.2.3.1.
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Exterior mirrors

a) Test 1: The point of impact shall be as defimedparagraph 6.3.2.2.3.
or 6.3.2.2.5. The impact must be such that the hemstnikes the mirror on
the reflecting surface side.

b) Test2: The point of impact shall be as definedparagraph 6.3.2.2.3.
or 6.3.2.2.5. The impact must be such that the hemstnikes the mirror on
the side opposite to the reflecting surface.

Where Class Il or Il rear-view mirrors are fixgalthe same mounting as Class IV
rear-view mirrors, the above-mentioned tests dfmttxecuted on the lower mirror.
Nevertheless, the Technical Service responsibléefiing may repeat one or both
of these tests on the upper mirror if this is kbss 2 m from the ground.

Camera-Monitor-Systems

a) Test 1l: The point of impact shall be as defineth paragraph 6.3.2.2.4.
or 6.3.2.2.5. The impact must be such that the hanan strikes the
camera on the lens side.

b) Test2: The point of impact shall be as defineth paragraph 6.3.2.2.4.
or 6.3.2.2.5. The impact must be such that the hanan strikes the
camera on the side opposite to the lens.

Where more than one cameras are fixed to the sammaounting, the above-
mentioned tests shall be executed on the lower carae Nevertheless, the
Technical Service responsible for testing may repéane or both of these tests
on the upper camera if this is less than 2 m fromhie ground.

Bending test on the protective housinachttd to the stem (Class VII)
Description of test

The protective housing is placed horizontally idewvice in such a way that it is
possible to lock the attachment support adjustiensiyf. In the direction of the

largest dimension of the housing, the end closetitd point of attachment on the
adjuster for the support shall be immobilized b5amm-wide rigid stop covering
the entire width of the housing.

At the other end, a stop identical to the one desdrabove is placed on the
housing so that the specified test load can baexpp it (Figure 2).

The end of the housing opposite to that where theefis exerted may be locked
rather than held in position as shown in Figure 2.
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Metal wedges
Housing

Adjustable

% T H‘______._—-"""—-‘—SMP

Weight W

6.3.2.3.2.

6.3.3.

6.3.3.1.1.

6.3.3.1.2.

6.3.3.2.

6.3.3.3.

6.3.3.3.1.

Y

r

P P

—

I

\ Locking mechanism

Figure 2 Example of rear view mirror bending-test rig
The test loading shall be 25 kilogrand shall be maintained for one minute.

Results of the tests

In the tests described in paragraph 6.3.2., thelydam must continue to swing
after impact in such a way that the projectionte position assumed by the arm
on the plane of release makes an angle of at [2&%twith the vertical.
The accuracy of measurement of the angle shallithémt 1°.

In case of mirrors, this requirement is not applicable to mirrors ktwo the
windscreen, in respect of which the requiremergusdited in paragraph 6.3.3.2.
shall apply after the test.

The required angle to the vertical duced from 20° to 10° for all Class Il and
Class IV+eaniew-mirrorsdevices for indirect visionand for Class Il-reaview
mirrors devices for indirect visionwhich are attached to the same mounting as
Class IV-mirrerglevices for indirect vision

In case of mirrors, should the mounting of the mirror break during teets
described in paragraph 6.3.2. for mirrors stucktite windscreen, the part
remaining must not project beyond the base by nmiben 10 mm and the
configuration remaining after the test must satidfg conditions laid down in
paragraph 6.1.3.

In case of mirrors, the reflecting surface must not break during #sst described
in paragraph 6.3.2. However, breakage of the rifigsurface will be allowed if
one of the following conditions is fulfilled:

the fragments of glass still adherén&oliack of the housing or to a surface firmly
attached to the housing; partial separation of ghess from its backing is
admissible provided that this does not exceed Zrban either side of the cracks.
It is permissible for small splinters to becomeadbed from the surface of the
glass at the point of impact;
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6.3.3.3.2. the reflecting surface is made of sajfigs.

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

Justification: The provisions with regard to the impact test tbeesn moved from paragraph
6.1.3. to a new paragraph 6.3 by which the promsioecome applicable to all
devices for indirect vision.

Moreover the setup for the impact test for cameaoattor systems has been
described.

Finally it will be necessary that in analogous fiorars the lens of the camera will
not be broken after the tests.

Paragraph 15.1.2mend to read:

“15.1.2. Mirrors-and-ether-devie®evicesfor indirect vision must be fitted in such a way
that-the—mirror-or-other-device-does- tloey do not move so as significantly to
change the field of vision as measured or vibratart extent which would cause
the driver to misinterpret the nature of the impgeceived.”

Justification: simplification of the text.

Paragraph 15,2amend to read:

"15.2. MIRRORSDEVICES FOR INDIRECT VISION "
Justification: needed for making the provisions independent fiteerkind of device for indirect
vision

Paragraph 15.2.1almend to read:

“15.2.1.1. Minimum number of compulsodgvices for indirect vision

Justification: needed for making the provisions independent fiteerkind of device for indirect
vision.

Paragraph 15.2.1.1dmend to read:

“15.2.1.1.1.  The fields of vision prescribed ingguaph 15.2.4. shall be obtained from the
minimum number-erof mandatory mirrors set out in the following table

camera monltor deV|cesWheFe—the—pFesenee—ef—a—m+#e|L|s—net—Fequestad on

In case of camera monitor systems there is no minmm number but they shall
provide the same field of vision as given in tha@ble and the provision on the
minimum mounting height does not apply.
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In case of camera-monitor devices the maximum numbef monitors shall not
exceed the corresponding number of mirrors!

Justifications: - to clarify that the minimum number of devices@t relevant for camera-monitor
systems;
- there may in future be cases where devices tiraot vision other than mirrors
are mandated for without a corresponding requiréricgra mirror; e.g. a rear view
camera-monitor system on a truck or bus and
- the number of monitors should be limited.

24. The table of paragraph 15.2.1.1shall be amended as follows:




Vehicle tterormisror Main rieror Main W%m&”) = Wide-angle-mitrorr  Close-proximity | = Front-mirrer
category| Central rear view {large) rear view iew Cl v irror view Class V iow C| VI
Class | rear view Class Il Class Il VIewt1ass VIewL1ass
Compulsory Compulsory Optional Optional Optional
Optional 1 on the driver's side and on the driver's side and 4 on the driver's sidgmust be fitted at
Unless the vehicle is 1 on the passenger's |or 1 on the passenger's |and 1 on the least 2 m above the
M1 fitted with anything side. Class -mirrors | side passenger's side | ground)
other than safety devicesmay be fitted ag (both must be fitted
glazing material in the an alternative. at least 2 m above
field of vision the ground)
prescribed in
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 4 on the driver's side
the field of view) side and or 1 on the passenger's |and (must be fitted at
M, 1 on the side 1 on the passenger|deast 2 m above the
passenger's side side (both must be | ground)
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 4 on the driver's side
the field of view) side and or 1 on the passenger's | and (must be fitted at
M3 1 on the side 1 on the passenger|deast 2 m above the

passenger's side

side

(both must be fitted
at least 2 m above
the ground)

ground)
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Vehicle tteror FRIFFO Main Firor Main PO tsmall) | _ Wide-angle-mirror  Close-proximity | = Front-mitror
category| - Central rear view targe) rear view view Class IV mirror view Class V| view Class VI
Class | rear view Class |l Class Il
Compulsory Optional Compulsory Optional Optional Optional
1 on the driver's side and on the driver's side and A on the driver's side
Unless the vehicle is 1 on the passenger's sider 1 on the passenger's |and (must be fitted at
N fitted with anything Class Il-+nirrorglevices | side 1 on the passenger|deast 2 m above the
other than safety may be fitted as an side ground)
glazing material in the alternative. (both must be fitted
field of vision at least 2 m above
prescribed in the ground)
paragraph 15.2.4.1.
Compulsory Not permitted Compulsory Compulsory Optional
Optional 1 on the driver's For both sides if a Class|\(see paragraphs |1 front mirror
N, (no requirements for | side and 1 on the mirror devicecan be fitted 15.2.2.7. and (must be fitted at
< 7,5t |the field of view) passenger's side Optional 15.2.45.5) least 2 m above the
For both sides together iff One on theground)
not passenger's side
Optional One on
the driver's side
(both must 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 requirementsfor |= 1 on the 1 on the driver's side and paragraph 15.2.2.7) paragraph 15.2.1.1.
the field of view) driver's side and 1 1 on the passenger's side¢and 15.2.4.5.5) 1 on1. front mirror
N2 on the passenger|s the passenger's sidg(must be fitted at
>75t side Optional 1 on least 2 m above the

Driver's side (both
must be fitted at
least 2 m above the

ground)

ground)
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Vehicle HRteFioF i o Main Firor Main FRIFFOR (small) | _ Wide-angle-mirror  Close-proximity | = Front-mirrer
category| Central rear view fdarge) rear view . . . .
Class | rear view Class I Class IlI view Class IV mirrer view Class V|  view Class VI
N3 Optional Compulsory Not permitted Compulsory Compulsory,see | Compulsory, see
(no requirementsfor | = 1 on the 1 on the driver's side and paragraph 15.2.2.7] paragraph 15.2.1.1,2
the field of view) driver's side and 1 1 on the passenger's sideand 15.2.4.5.5) 1 on1. front mirror
on the passenger|s the passenger's sidg(must be fitted at
side Optional least 2 m above the
1 on driver's side |ground)
(both must be fitted
at least 2 m above
the ground)

Justification: - alignment of the amended definitions for clgssagraph 2.4.); furthermore, the position likeerior and exterior is not relevant in case
of camera-monitor systems.
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25. Paragraph 15.2.1.1.2mend to read:

“15.2.1.1.2.

Justification:

In case a camera-monitor device is used for rendeng the field of vision(s)
the relevant field of vision(s) shall be permanengl visible to the driver
when ignition is on. However, when the vehicle is aving forward at a
speed higher than 10 km/h or rearwards, the monitoor the part of the
monitor intended for rendering the class VI field d vision may be used for
other information.

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

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

The field of vision should always be rendered &s always available in case of
mirrors. Furthermore, the purpose of all these aimamts is to permit the
replacements of all mirrors by camera-monitor systand to make the
provisions independent from the used device. Theeghe present wording of
Regulation 46/02 is not relevant anymore. More@ledevices installed on a
vehicle must be type-approved (paragraph 15.JAll.)his leads to a limitation
of this paragraph to the use of the monitor fonfragew for other purposes.
Finally the text has been clarified to permit sptiteen of combined field of
visions for adjacent classes like V and VI.
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Paragraph 15.2.1.18nd 15.2.1.1.4amend to read:

“15.2.1.1.3.

Justification:

15.2.1.1.4.

Justification:

-Rear—view-Mirrors and camera monitor devicesrequired for L-category
vehicles with body work

Category of| interiormirror Main rear-view exterior-mirror(s)
vehicle Central rear- (Classes lll and VII)
view
(Class I)
L category motor | 11/ 1, if there isap-interiormirrora
vehicles fitted with central rear-view device for
bodywork which indirect vision;
partly or wholly 2, if there is not-ah-interiormirr@
encloses the driver central rear-view device for
indirect vision

1/ No interiorreandewmirror central rear-view device for indirect visionis
required if the visibility conditions referred to paragraph 15.2.5.4.1. below
cannot be met. In this case two exterior rear-wi@worsor camera monitor
devicesare required, ongiving the viewon the left and ongiving the view
on the right hand side of the vehicle.

Where a singlexterior rear view mirroor camerais fitted this shall be located
on the left hand side of the vehicle in those coestwhere the traffic drives on
the right and on the right hand side of the vehicldose countries where the
traffic drives on the left.

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

Alignment of the text with the new definition dasses (para. 2.4). Furthermore
it has been clarified that when two devices areestpd the use of split screen
is permissible.

Optionalreasiew—mirrors mirrors and camera monitor devices for L-category
vehicles

The fitting ofan exterior rear-view mirrasr camera monitor device giving
the viewon the side of the vehicle opposite to that ofrttaandatorymain rear-
view device for indirect visionmirrerreferred to in paragraph 15.2.1.1.3, is
permissible—Fherearew-mirror-shallmeet-therequirements-of this
Regulation.

Alignment of the text with the new definition dasses (para. 2.4).The former
provision that the device shall meet the requirgmehthis regulation is
superfluous as it is already covered by paragr&ph. 1L
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27

28.

29.

30.

31.

Paragraph 15.2.1.2 amend to read:

15.2.1.2.

Justification:

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 must be mounted at least 2 m above thengrauhen the vehicle is
under a load corresponding to its maximum techrpeamissible mass.

To clarify that this regulation neither applies dorveillance camera-monotor
systems

Paragraph 15.2.2,5bmend to read:

"15.2.2.1.

Justification:

-MirrersDevices for indirect vision must shall 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 the Jehic"

The text has been amended so that it applied@sther devices than mirrors.

Paragraph 15.2.2,Z2amend to read:

"15.2.2.3.

Justification:

In the case of any vehicle, which iglassis/cab form when the field of vision
is measured, the minimum and maximum body widtredl dke stated by the
manufacturer and, if necessary, simulated by dueadboards. All vehicles
and-mirrerdevices for indirect visionconfigurations taken into consideration
during the tests shall be shown on the type-approsdificate for a vehicle
with regard to the installation ef-mirrodevices for indirect vision(see Anne
4). "

The text has been amended so that it applief@lsther devices than mirrors.

Paragraph 15.2.2snend to read:

"15.2.2.5.

Justification:

-Mirrors Devices for indirect vision must not project beyond the external
bodywork of the vehicle substantially more thandsessary to comply with the
requirements concerning fields of vision laid down paragraph 15.2.4.”

The text has been amended so that it applief@lsther devices than mirrors.

Paragraph 15.2.2.@mend 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 adjustment, ad pf these mirrors or their
holders is less than 2 m from the ground when étécle is under a load
corresponding to its technically permissible maximiaden mass.
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These mirrors shall not, however, be mounted dricles the cab height of
which is such as to prevent compliance with thigineement. In this case-an

othe-devicefor-indirect-visionis-noetrequestamother device for indirect

vision is not mandatory.”

Justification: The text has been clarified so that other dewicas mirrors is neither needed.

Paragraph 15.2.2.8mend to read:

“15.2.2.8. Subiject to the requirements of paragsdth2.2.5., 15.2.2.6. and 15.2.2.7.,
mirrorsdevices for indirect visionmay project beyond the permissible
maximum widths of vehicles.”

Justification: The text has been amended so that it applied@saher devices than mirrors.

Paragraph 15.2.3.1. and 15.2.ar2end to read:
15.2.3.1. —The-interiormirrolf a Class | central rear view mirror is fitted it must be
capable of being adjusted by the driver from higidg position.

15.2.3.2. —TFhe-exterior-mwr-situated-on-the-drivers-sifea main rear view Class Il or
Class Ill mirror is fitted on the driver's side, it must be capable of being
adjusted from inside the vehicle while the dooclsed, although the window
may be open. The mirror may, however, be lockgubsition from the outside.

Justification: Alignment of the text with the new definition disses (para. 2.4) and to
specify that these provisions only apply to mirrors

Paragraph 15.2.4.4mend to read:

5.24.1. Interierrearview-mirror Central rear-view field of vision (Class I)

The field of vision must be such that the driven see at least a 20 m wide,
flat, horizontal portion of the road centred on tleetical longitudinal median
plane of the vehicle and extending from 60 m belireddriver’s ocular points
(Figure 4) to the horizon.

- . . . _ . Ground lev

T £ -
T
T
T =
. , .

Driver’'s ocular points

60 m

Figure 4 Class | field Field of vision-ef-Clasd-mirror
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Justification:

Alignment of the text with the new definition oflasses (para. 2.4).

35. Paragraph 15.2.4.2.,15.2.4.2.1. and 15.2.4.2mend to read:

"15.2.4.2.

15.2.4.2.1.

15.2.4.2.2.

Main-exteriorearview-mirrorsClass llmain rear-view field of vision"
—ExterioMain rear-viewfield of vision mirrer on the driver's side

The field of vision must be such that the drivan cee at least a 5 m wide, flat,
horizontal portion of the road, which is boundedabglane which is parallel to

the median longitudinal vertical plane and passimgugh the outermost point

of the vehicle on the driver's side of the vehetal extends from 30 m behind
the driver's ocular points to the horizon.

In addition, the road must be visible to the drieeer a width of 1 m, which is
bounded by a plane parallel to the median longitaldivertical plane and
passing through the outermost point of the vehététing from a point 4 m
behind the vertical plane passing through the dsvecular points (see
Figure 5).

—ExterioMain rear-viewfield of vision mirrer on the passenger's side

The field of vision must be such that the drivan cee at least a 5 m wide, flat,
horizontal portion of the road, which is boundedtba passenger's side by a
plane parallel to the median longitudinal vertiggdgne of the vehicle and
passing through the outermost point of the vehiciahe passenger's side and
which extends from 30 m behind the driver’s ocplaints to the horizon.

In addition, the road must be visible to the drigeer a width of 1 m, which is
bounded by a plane parallel to the median longiaidvertical plane and
passing through the outermost point of the vehstéeting from a point 4 m
behind the vertical plane passing through the dsevecular points (see
Figure 5).

30m

-

Ground level 5m

Ground level

Driver's ocular

points

Figure 5 Field-ofvision-of Clas#-mirrors Class Il field of vision
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Alignment of the text with the new definition disses (para. 2.4)

36. Paragraphl5.2.4.3. to 15.2.4.2end to read:

“15.2.4.3.

15.2.4.3.1.

15.2.4.3.2.

-Main-exterio€lass Ill main rear-viewfield of vision mitrors-Clasdi-
—ExterioMain rear-view-mirrorfield of vision on the driver’s side

The field of vision must be such that the driven cee at least a 4 m wide, flat,
horizontal portion of the road, which is bounded dyplane parallel to the

median longitudinal vertical plane and passing ufjfothe outermost point of

the vehicle on the driver’s side of the vehicle artends from 20 m behind the
driver’s ocular points to the horizon (see Figuye 5

In addition, the road must be visible to the driweer a width of 1 m, which is
bounded by a plane parallel to the median longiaidvertical plane and
passing through the outermost point of the vehététing from a point 4 m
behind the vertical plane passing through the dswecular points.

—Exteor Main rear-viewfield of vision mirrer on the passenger’s side

The field of vision must be such that the drivan see at least a 4 m wide flat,
horizontal portion of the road which is bounded dyplane parallel to the

median longitudinal vertical plane passing throtige outermost point of the
vehicle on the passenger's side and which extenol® 20 m behind the

driver’s ocular points to the horizon (see Figéye

In addition, the road must be visible to the driweer a width of 1 m, which is
bounded by a plane parallel to the median longiaidivertical plane and
passing through the outermost point of the vehmtgrting from a point
4 m behind the vertical plane passing through theeds ocular points.

20m -

4m

)

Ground level m

Driver’s ocular m
points

Ground level

Figure 6 Field-ofvision-ofClass llifield of vision-mirrors
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Justification:

Alignment of the text with the new definition oflasses (para. 2.4).

37. Paragraph 15.2.4.4. to 15.2.4.4&end to read:

15.2.4.4.

15.2.4.4.1.

15.2.4.4.2.

-Wideangle“exteriormirror{Cladd/}-Wide-angle viewdevice

Wide-angligeld of vision exterier-mirreron the driver’s side
The field of vision must be such that the driven see at least a 15 m wide, flat,
horizontal portion of the road, which is bounded dyplane parallel to the
median longitudinal vertical plane of the vehicladapassing through the
outermost point of the vehicle on the driver's safe which extends from at
least 10 m to 25 m behind the driver’s ocular moint

In addition, the road must be visible to the drigeer a width of 4.5 m, which
is bounded by a plane parallel to the median lowgial vertical plane and
passing through the outermost point of the velstaeting from a point 1.5 m
behind the vertical plane passing through the dewecular points (see
Figure 7).

"Wide-angldield of visionexterierirreron the passenger’s side
The field of vision must be such that the driven see at least a 15 m wide, flat,
horizontal portion of the road, which is bounded dyplane parallel to the
median longitudinal vertical plane of the vehicladapassing through the
outermost point of the vehicle on the passengéds and which extends from
at least 10 m to 25 m behind the driver’s oculanizo
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In addition, the road must be visible to the drigeer a width of 4.5 m, which
is bounded by a plane parallel to the median lonigial vertical plane and
passing through the outermost point of the velstéting from a point 1.5 m
behind the vertical plane passing through the dsvecular points (see

Figure 7).
25m
10m |
\
1.5m 15m
™1 Ground level
45
m
Driver's
ocular
points
Ground level

Figure 7 Field-ofvision-of Clas$/wide-angle-mirrorsClass IV wide-angle field of vision

Justification: Alignment of the text with the new definition dasses (para. 2.4); figure 7
has been corrected on the passenger’s side sthéhimidicated dimensions
are in correspondence with the front of the greaar

38. _Paragraph 15.2.4.8mend to read:
15.2.4.5. —Clos@roximity"—exterior-mirror (Clas¥’ Class V close-proximity fields of
vision
The field of vision must be such that the driven sge a flat horizontal portion
of the road along the side of the vehicle, boundgdhe following vertical
planes (see Figures 8a and 8b):

Justification:  Alignment of the text with the new definition dhsses (para. 2.4)

39. Paragraph 15.2.4.5&nend to read:
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40.

15.2.4.5.5. In case the field of vision describadFigures 8a and 8b can be perceived
through the combination of the field of vision froan Class IVdevice for
indirect visionwide-angle—mirrorand that of a Class Wlevice for indirect
vision front mirrer, the installation of a Class V close proximigvice for
indirect vision mitrer is not compulsory.

Im 6 1.75m

1.
W/

: S

Driver’s ocular points

- Ground level

Im  1.75m

. —
L\

Driver’s ocular point

_— Ground level

Figures 8a and 8H-ield-ofvision-of Class V close-proximity-mirrdield of vision

Justification:  Alignment of the text with the new definition disses (para. 2.4).

Paragraph 15.2.4.6. to 15.2.4.6.2mend to read:

"15.2.4.6. “Front“mirroDevice for indirect vision ofClass VI. "

15.2.4.6.1. The field of vision shall be such ttiet driver can see at least a flat horizontal

portion of the road, which is bounded by:

(a) a transverse vertical plane through the outstrpoint of the front of the
vehicle,

(b) a transverse vertical plane 2,000 mm in frdrthe plane defined in (a),

(c) a longitudinal vertical plane parallel to thengitudinal vertical median
plane going through the outermost side of the Vehat the driver's side
and,
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(d) a longitudinal vertical plane parallel to thengitudinal vertical median
plane 2 000 mm outside the outermost side of thecke opposite to the
driver's side.

The front of this field of vision opposite to thewkr's side may be rounded off
with a radius of 2 000 mm (see figure 9)".

For the defined field of vision, see also paragrépl2.4.9.2.

The provisions forClass VI front view devices for indirect vision frent
mirrors are compulsory for forward controlled (as definegaragraph 12.5.)
vehicles of categories )N 7.5t and

If vehicles of these categories cannot fulfil tleguirements by using -a—front
mirrer-ora-cameralmonitor-devieedevice for indirect vision a vision support
system shall be used. In the case of a vision@tggstem this device must be
able to detect an object of 500 mm height and witdiameter of 300 mm
within the field defined in figure 9.

C Ground level

[
\

Driver’s ocular points

fﬁ

.

Figure 9 Class VI front view field of vision
15.2.4.6.2. However, if the driver can see, takimg account the obstructions by the A

Justification:

pillars, a straight line 300 mm in front of the el at a height of 1,200 mm
above the road surface and which is situated betveetongitudinal vertical
plane parallel to the longitudinal vertical medipfane going through the
outermost side of the vehicle at the driver's side a longitudinal vertical plane
parallel to the longitudinal vertical median ple8@ mm outside the outermost
side of the vehicle opposite to the driver's sadtont-mirrer Class VI front
view device for indirect vision ef—Class—VI is not mandatory. "

Alignment of the text with the new definition disses (para. 2.4).

41. Paragraph 15.2.4.7 to 15.2.4.7.2, amend to read

“15.2.4.7.

15.2.4.7.1.

L-categoy-—mirror—(Class—H). Class VIl main rear-view field of vision

—ExterioMain rear-viewfield of vision mirrer on the driver's side

The field of vision must be such that the drivan see at least a 2.50 m wide,
flat, horizontal portion of the road, which is baed by a plane parallel to the
median longitudinal vertical plane and passing tbfothe outermost point of
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the vehicle on the driver's side of the vehicle artgnds from 10 m behind the
driver's ocular points to the horizon (see Figwig 1

15.2.4.7.2. —ExterioMain rear-viewfield of vision mirrer on the passenger's side

The field of vision must be such that the driven cee at least a 4 m wide flat,
horizontal portion of the road which is boundedabglane parallel to the
median longitudinal vertical plane passing throtlghoutermost point of the
vehicle on the passenger's side and which exteadsZ0 m behind the driver's
ocular points to the horizon (see Figure 10).
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Main exterior rear view mirrors
Vehicle driven on the right of the road

le— Wy ——»f

20m

Driver's ocular points

Left-hand emn'a/

Right-hand exterior
rear-view mirror
rear-view mirror

Figure 10 Field-efvision-ofClass Vlifield of vision mirrers

Justification: ~ Alignment of the text with the new definition oflasses (para. 2.4).

42. Paragraph 15.2.4.9.1. and 15.2.4.8r@end to read:
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44,

“15.2.4.9.1.

15.2.4.9.2.

Justification:
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Interiomounted Class Irear-viewdevicesmirror{Class)
The field of vision may be reduced by the presefaievices such as sun
visors, windscreen wipers, heating elements arullatop of category S3,
provided that all these devices together do notwiesmore than 15 per cent of
the prescribed field of vision. Headrests or fraumek or bodywork such as
window columns of rear split doors, rear windownfashall be excluded from
the calculation. This requirement shall be testegrojection on to a vertical
plane at right angles to the longitudinal centreplaf the vehicle. The degree
of obstruction shall be measured with the sun si$olided back.

Exteriomirronsiounted devices for indirect vision(Classes Il, I, IV, V and
VI).

In the fields of vision specified above, obstruptiue to the bodywork and its
components, such as other cab mirrors, door haruliéine marker lights,
direction indicators and front and rear bumpersyal§ as reflective-surface
cleaning components, shall not be taken into addbtimey are responsible for
a total obstruction of less than 10 per cent ofsihecified field of vision. In the
case of a vehicle designed and constructed foiap®aposes where, due to its
special features, it is not possible to meet thigiirement, the obstruction of
the required field of vision of a Class Mmirrdevice for indirect vision

caused by the special features may be more thaerl@ent but not more than
necessary for its special function.”

The text has been amended so that the provisienzkted to where they are
fitted, in the interior or to the exterior.

Paragraph 15.3.4mend to read:

15.3.4

Justification:

Installation requirements for the monitor

a\VVila¥alWa
\/ A g

one-forthe-main-mirroMonitor(s) shall be located in an ergonomically
favourable position.

o

For following the Human Machine Interaction (HMprinciples giving a
certain direction in this and preventing desigrrretsve provisions.

Paragraph 15.3.6place the reference to paragraph 2.1.2.13rbfesence to paragraph 2.3.

Justification:

consequence of the renumbering of the definitafngaragraph 2.
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45. Paragraph 21 shall be replaced by the folloygnggraph 21

21.

21.1.

21.2.

21.3.

21.4.

21.5.

21.6.

21.7.

21.8.

21.9.

TRANSITIONAL PROVISIONS

As from the official date of entry into foroéthe 04 series of amendments to this
Regulation, no Contracting Party applying this Ragoan shall refuse to grant
approval under this Regulation as amended by treeflds of amendments.

As from [12 months after entry into forcetlod 04 series of amendments to this
regulation], Contracting Parties applying this Ragan shall grant approvals to a
type of devices for indirect vision only if the gypneets the requirements of this
Regulation as amended by the 04 series of amendment

As from [18 months after entry into forcetloé 04 series of amendments to this
regulation], Contracting Parties applying this Ragan shall grant approvals to a
type of vehicle with regard to the installationdafvices for indirect vision only if the
type of vehicle meets the requirements of this Regun as amended by the 04 series
of amendments.

As from 26 January 2010 for vehicles of catgd/1 and N1 and from

26 January 2007 for vehicles of other categoriesit@cting Parties applying this
Regulation may refuse to recognize approvals ahdce for indirect vision which
have not been granted in accordance with the 02ssef amendments to this
Regulation.

Approvals which were granted to devices fidirect vision of Classes | or Ill
pursuant to this Regulation in its original forn®(€eries) or modified by the 01 or 02
or 03 series of amendments before the date of enttnforce of this series of
amendments shall remain valid.

Approvals which were granted to devicestdirect vision of Classes II, IV, V, VI or
VII pursuant to this Regulation as modified by @#or 03 series of amendments
before the date of entry into force of this seaeamendments shall remain valid.

The provisions of this Regulation shall nathibit the approval of a type of vehicle
with regard to the mounting of devices for indireision pursuant to this Regulation
as modified by the 04 series of amendments, drgtlart of the devices for indirect
vision of Classes | or I, with which it is fittedbear the approval mark prescribed by
this Regulation in its original form (00 series)modified by the 01, 02 or 03 series of
amendments .

The provisions of this Regulation shall nathibit the approval of a type of vehicle
with regard to the mounting of devices for indireision pursuant to this Regulation
as modified by the 04 series of amendments, drgtlart of the rear-view mirrors of
Classes II, IV, V, VI or VII, with which it is fieed, bear the approval mark prescribed
by the 02 or 03 series of amendments of this Réigula

Notwithstanding the provisions of paragraph2 and 21.5. above, for the purpose of
replacement parts Contracting Parties applyingRieigulation shall continue to grant
approvals according to the 01 series of amendnteritss Regulation, to devices for
indirect vision of classes | to V and VII for use eehicle types which have been
approved before 26 January 2006 pursuant to tleeidds of amendments of
Regulation No. 46 and to devices for indirect visid class VI for use on vehicles
which have been approved before 26 January 20@&Uant to the 01 series of
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amendments of Regulation No. 46, and, where ajpécaubsequent extensions to
these approvals.

21.10. Notwithstanding the provisions of paragraph®. and 21.4. above, for the purpose of
replacement parts Contracting Parties applyingRieigulation shall continue to grant
approvals according 02 and 03 series of amendnietités Regulation, to devices for
indirect vision for use on vehicle types which h&ween approved before the date
mentioned in paragraph 21.2 pursuant to the @ &eries of amendments of
Regulation No. 46, and, where applicable, subsdaagdansions to these approvals.

21.11. Notwithstanding the transitional provisi@mve, this 04 series of amendments to
Regulation 46 shall become applicable to cameratmodevices for indirect vision
of classes | to IV and VIl as soon as the ISO-stathdnentioned in paragraph
6.2.2.2.5 has been approved by ISO and adoptedmh®

Justification:  These transitional provisions aim:
1. To regulate the acceptance of type approvalsiwéiie granted
according the 04 series of amendments to reguldass from the date of
entry into force;

2. to mandate the new provisions after 12 monthadav system
approvals;

3. to mandate the new provisions for new installaias from 18
months after the entry into force;

4. to continuate the present options for contrggpiarties to refuse
approvals that are not approved according the Bissef amendements

5. to keep present approvals that are not sulastw provisions valid
6. to permit the approval of new installations whaére based on present
approvals that are not subject to new provisions

7. to permit under certain conditions new approf@iseplacement
parts on the basis for previous series of amendraard

8. to clarify that for certain classes of cameraaitay systems the 04

series of amendments can only be appled after EBQibvelopped the
relevant standard and WP.29 has adopted that sthnda

Annex 3, replace the reference to paragrapB.6.1. by a reference to paragraph 6.3.1.1.

Justification:consequence of the renumbering of former paragéahB

Annex 7, point 1.2.2., replace the referengeat@agraph 2.1.1.6. by a reference to paragraph
2.1.1.5.

Justification: consequence of the renumbering of the definitafrigaragraph 2.




