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1. SCOPE
This Regulation applies:

(a) to devices for indirect vision, for vehicles oategory M, N and of
L category vehicles/Wwith bodywork at least partly enclosing the drive

(b) to the installation of devices of indirect wass for vehicles of categories M
and N and of L category vehicleswith bodywork at least partly enclosing
the driver.

l. DEVICES FOR INDIRECT VISION
2. DEFINITIONS
For the purposes of this Regulation:

2.1 "Devices for indirect visiohmeans devices to observe the traffic area adjgoen
the vehicle which cannot be observed by direcowisiThese can be conventional
mirrors, camera-monitors or other devices abler&sgnt information about the
indirect field of vision to the driver.

2.1.1. "Mirrot' means any device, excluding devices such as pegscantended to
give a clear view to the rear, side or front of Wedicle within the fields of vision
defined in paragraph 15.2.4.

2.1.1.1. "Interior mirror* means a device as defined in paragrafh 2vhich can be fitted
in the passenger compartment of a vehicle.

2.1.1.2. "Exterior mirro# means a device as defined in paragrafh 2vhich 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 sgedifn paragraph 15.2.4.

2.1.1.4. "Vision support systérmeans a system to enable the driver to detedoasde
objects in the area adjacent to the vehicle.

2.1.1.5. "r" means the average of the radii of curvature medsoxer the reflecting
surface, in accordance with the method describédhimex 7.

1/ As defined in Annex 7 to the Consolidated Resofubn the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/78/Rev.1/Amend.Paasamended by Amend.4).



2.1.1.6.

2.1.1.7.

2.1.1.8.

2.1.1.9.
2.1.1.10.

2.1.1.11.

2.1.1.12.

2.1.1.13.
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"The principal radii of curvature at one point dre treflecting surface;ff means
the values obtained with the apparatus definednneX 7, measured on the arc of
the reflecting surface passing through the centréhis surface parallel to the
segment b, as defined in paragraph 6.1.2.1.2.1oankle arc perpendicular to this
segment.

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

_ntn
P 2
"Spherical surfateneans a surface, which has a constant and egdiaisrin all
directions

"Aspherical surfateneans a surface, which has only in one planenstant radius.

"Aspherical mirrot means a mirror composead a spherical and an aspherical
part, in which the transition of the reflecting fawe 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 byrddtus of the spherical primary

calotte with:
3
y = R—4/(R* = x?) +k(x—a)

R:  nominal radius in the spherical part

k:  constant for the change of curvature
a: constant for the spherical size of the sphepdaiary calotte

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

"The radius of curvature of the constituparts of the mirrdr means the
radius "c" of the arc of the circle which most @lysapproximates to the curved
form of the part in question.

"Class of mirrot means all devices having one or more common cleisiits or
functions. They are classified as follows:

a) Class I: "Interior rear-view mirror", giving thigeld of vision defined in
paragraph 15.2.4.1;

b) Class Il and lll: "Main exterior rear-view mirto giving the fields of vision
defined in paragraphs 15.2.4.2. and 15.2.4.3;

c) Class IV: "Wide-angle exterior mirror", givingd field of vision defined in
paragraph 15.2.4.4;
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d) ClassV: "Close-proximity exterior mirror", gng the field of vision
defined in paragraph 15.2.4.5;

e) ClassVI: "Front mirror", giving the field of sibn defined in
paragraph 15.2.4.6;

f)  Class VII: Mirrors intended for L category velds with bodywork, giving
the field of vision defined in paragraph 15.2.4.7.

2.1.2. "Camera-monitor device for indirect visiomeans a device as defined in
paragraph 4., where the field of vision is obtained by mearisa camera-
monitor combination as defined in paragraphs 2112hd 2.1.2.2.

2.1.2.1. "Cametameans a device that renders an image of thedsutsprld 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 im#ugsare rendered into
the visual spectrum.

2.1.2.3. "Detectich means the ability to distinguish an object fronis i
background/surroundings at certain distance.

2.1.2.4. "Luminance contrdsimeans the brightness ratio between an object itmd
immediate background/surrounding that allows thgeabto be distinguished
from its background/surroundings.

2.1.2.5. "Resolutidhmeans the smallest detail that can be discernigd avperceptual
system, i.e. perceived as separate from the lampete. The resolution of the
human eye is indicated as "visual acuity".

2.1.2.6. "Critical obje¢tmeans a circular object with a diameter=50.8 m._2
2.1.2.7. "Critical perceptidmrmeans the level of perception that the humaniegenerally

capable of achieving under various conditions. traffic conditions the limiting
value for a critical perception is eight arc-mirsitd visual angle.

2.1.2.8. "Field of visioh means the section of the tri-dimensional spacechvhs
monitored with the help of a device for indirecsien. Unless otherwise stated,
this is based on the view on ground level offergélulevice and/or devices other

2/ A system for indirect vision is intended to detezlevant road users. The relevancy of a
road user is defined by his or her position andgpiial) speed. More or less in proportion with
the speed of the pedestrian-cyclist- moped driver dimensions of these road users increase as
well. For detection purposes a moped driver (D &) at 40 m distance would be equal to a
pedestrian (D = 0.5 m) at a distance of 25 m. Qlmsig the speeds, the moped driver would be
selected as the criterion for the detection siaettat reason an object with a size of 0.8 m shall
be used for determining the detection performance.



2.1.2.9.

2.1.2.10.

2.1.2.11.

2.1.2.12.

2.1.2.13.

2.1.3.

2.1.4.

3.2.
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than mirrors. This may be limited by the relevaetedtion distance corresponding
to the critical object.

"Detection distance means the distance measured at ground level fitwen
viewing reference point to the extreme point atcliha critical object can just be
perceived (the limiting value for a critical pertiep just barely achieved).

"Critical field of visioh means the area in which a critical object haséo
detected by means of a device for indirect visiod that is defined by an angle
and one or more detection distances.

"Viewing reference pofintneans the point linked to the vehicle to whicle th
prescribed field of vision is related. This poistthe projection on the ground of
the intersection of a vertical plane passing thihotlge driver's ocular points with a
plane parallel to the median longitudinal planetloé vehicle situated 20 cm
outside the vehicle.

"Visual spectrummeans light with a wavelength within the range tbe
perceptual limits of the human eyes: 380-780 nm.

"Surveillance camera-monitor-recordingic® means 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
to provide fields of vision other than those spedifin paragraph 15.2.4. or to
provide a security system within or around the oiehi

"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
type device for indirect vision.

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

a) design of the device inclusive, if pertinghe attachment to the bodywork;

b) in case of mirrors the class, the shapee dimensions and radius of
curvature of the mirror's reflecting surface;

Cc) in case of camera-monitor devices the detedlistance and the range of
vision.

APPLICATION FOR APPROVAL

The application for approval of a type of devifor indirect vision shall be
submitted by the holder of the trade name or marlky his duly accredited
representative.

A model of information document is shown inn&r 1.
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3.3.
3.3.1.

3.3.2.

4.1.

4.2.

5.1.

5.2.

5.3.

5.4.

For each type of device for indirect visiba application shall be accompanied by:

in case of mirrors, four samples: three for usthe tests and one to be retained by
the laboratory for any further examination that migsubsequently prove
necessary. Additional specimens may be called forthe request of the
laboratory;

in case of other devices for indirect visione sample of all the parts.
MARKINGS

The samples of devices for indirect visionrsiited for approval shall bear the
trade name or mark of the manufacturer; this magrkimall be clearly legible and
be indelible.

Every device shall possess a space large Briougccommodate the approval
mark, which must be legible when the device hasibaeunted on the vehicle;
this space shall be shown on the drawings reféa@d Annex 1.

APPROVAL

If the samples submitted for approval meetrdguirements of paragraph 6. of
this Regulation, approval of the pertinent typede¥ice for indirect vision shall
be granted.

An approval number shall be assigned to egoh approved. Its first two digits

(at present 02,) shall indicate the series of ammemds incorporating the most
recent major technical amendments made to the Rigulat the time of issue of

the approval. The same Contracting Party shallassign the same number to
another type of device for indirect vision.

Notice of approval or of refusal or of extemsbr withdrawal of approval or of
production definitely discontinued of a type of aevfor indirect vision pursuant
to this Regulation shall be communicated to thdi®ato the Agreement which
apply this Regulation by means of a form conformimghe model in Annex 3 to
this Regulation.

There shall be affixed, conspicuously and e tspace referred to in
paragraph 4.2. above, to every device for indisgsion conforming to a type
approved under this Regulation, in addition to therk prescribed in
paragraph 4.1., an international approval markisting of:
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5.4.1. A circle surrounding the letter "E" followég the distinguishing number of the
country which has granted approval; 3
5.4.2. An approval number;
5.4.3. An additional symbol | or Il or lll or IV o or VI or VII, specifying the class to

which the type of mirror belongs or the symbol $ase of any device for indirect
vision other than a mirror. The additional symbdlals be placed in any
convenient position in the vicinity of the circlergaining the letter "E".

5.5. The approval mark and the additional symballishe clearly legible and be
indelible.
5.6. Annex 5 to this Regulation gives an exangfléhe arrangement of the aforesaid

approval mark and additional symbol.

6. REQUIREMENTS

6.1. MIRRORS

6.1.1. GENERAL SPECIFICATIONS
6.1.1.1. All mirrors shall be adjustable.

3/ 1 for Germany, 2 for France, 3 for ltaly, 4 fdret Netherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republido® Spain, 10 for Yugoslavia, 11 for the
United Kingdom, 12 for Austria, 13 for Luxembourty for Switzerland, 15 (vacant), 16 for
Norway, 17 for Finland, 18 for Denmark, 19 for Rama 20 for Poland, 21 for Portugal, 22 for
the Russian Federation, 23 for Greece, 24 for nkl25 for Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vagaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacaBi,for Lithuania,37 for Turkey, 38 (vacant),
39 Azerbaijan, 40 for The former Yugoslav Repuliic Macedonia, 41 (vacant), 42 for the
European Community(Approvals are granted by its Member States uskhegr trespective
UNECE symbol), 43 for Japan, 44 (vacant), 45 fosthalia, 46 for Ukraine, 47 for Republic of
South Africa, 48 for New Zealand, 49 for Cyprus,f60Malta, 51 for Republic of Korea, 52 for
Malaysia, 53 for Thailand, 54 and 55 (vacant), 66 Montenegro, 57 (vacant) and 58 for
Tunisia. Subsequent numbers shall be assignechr obuntries in the chronological order in
which they ratify or accede to the Agreement Comicgy the Adoption of Uniform Technical
Prescriptions for Wheeled Vehicles, Equipment aadsRwhich can be Fitted and/or be Used on
Wheeled Vehicles and the Conditions for Reciprd®atognition of Approvals Granted on the
Basis of these Prescriptions, and the numbers &lssfgned shall be communicated by the
Secretary-General of the United Nations to the 2ating Parties to the Agreement.
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6.1.1.2.

6.1.1.3.

6.1.1.4.

6.1.1.5.

6.1.1.6.

6.1.1.7.

6.1.2.
6.1.2.1.

6.1.2.1.1.

The edge of the reflecting surface mustebelosed in a protective housing
(holder, etc.) which, on its perimeter, must hawele "c" greater than or equal
to 2.5 mm at all points and in all directions. ket reflecting surface projects
beyond the protective housing, the radius of cumeat'c" on the edge of the
projecting part must be not less than 2.5 mm aaddfecting surface must return
into the protective housing under a force of 50pgl&d to the point of greatest
projection, relative to the protective housing, & horizontal direction,
approximately parallel to the longitudinal medidar of the vehicle.

When the mirror is mounted on a planeasexf all parts, irrespective of the
adjustment position of the device, including thpsets remaining attached to the
support after the test provided for in paragragh32., which are in potential,

static contact with a sphere either 165 mm in diamm the case of an interior
mirror or 100 mm in diameter in the case of an atenirror, must have a radius

of curvature 'c' of not less than 2.5 mm.

Edges of fixing holes or recesses of which the ditenor longest diagonal is
less than 12 mm are exempt from the radius reqenésnof paragraph 6.1.1.3.
provided that they are blunted.

The device for the attachment of mirrorghie vehicle must be so designed that a
cylinder with a 70 mm radius (50 mm in the caseaaf L-category vehicle),
having as its axis the axis, or one of the axeiait or rotation which ensures
deflection of the mirror in the direction of impaobncerned, passes through at
least part of the surface to which the devicetachied.

The parts of exterior mirrors referredrntgparagraphs 6.1.1.2. and 6.1.1.3. which
are made of a material with a Shore A hardnesgxageding 60 are exempt from
the relevant provisions.

In the case of those parts of interiorong which are made of a material with a
Shore A hardness of less than 50 and which are tadwn a rigid support, the
requirements of paragraphs 6.1.1.2. and 6.1.1&8. ahly apply to the support.

SPECIAL SPECIFICATIONS
DIMENSIONS

Interior rear-view mirrors (Class I)

The dimensions of the reflecting surface mustumh $hat it is possible to inscribe
thereon a rectangle one side of which is 40 mntla@dther 'a’ mm in length, where

a =150mmx
1000
1+——

r

and "r" is the radius of curvature.



6.1.2.1.2.

6.1.2.1.2.1.

6.1.2.1.2.2.

6.1.2.1.3.

6.1.2.1.4.

6.1.2.1.5.
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Main exterior rear-view mirrors (Classes Il and Il

The dimensions of the reflecting stefaust be such that it is possible to inscribe
therein:

a) a rectangle 40 mm high the base length of whitdgsured in millimetres,
has the value "a";

b) a segment which is parallel to the height of etangle and the length of
which, expressed in millimetres, has the value "b".

The minimum values of 'a' and 'b' are given inttide below:

Class of rear-view mirror a (mm) b (mm)
170
I 1000 200
1+
r
130
I 1000 70
1+
r

"Wide-angle" exterior mirrors (Clasg IV

The contours of the reflecting surface must besiofple geometric form and its
dimensions such that it provides, if necessary onjunction with a Class Il
exterior mirror, the field of vision specified imgagraph 15.2.4.4.

"Close-proximity" exterior mirrors (C&¥)

The contours of the reflecting surface must besiofple geometric form and its
dimensions such that the mirror provides the fieid vision specified in
paragraph 15.2.4.5.

Front mirrors (Class VI

The contours of the reflecting surface must besiofple geometric form and its
dimensions such that the mirror provides the fieid vision specified in
paragraph 15.2.4.6.
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6.1.2.1.6.

6.1.2.1.6.1.

6.1.2.2.

6.1.2.2.1.

6.1.2.2.2.

6.1.2.2.2.1.

6.1.2.2.2.2.

6.1.2.2.2.3.

6.1.2.2.3.

6.1.2.2.3.1.

6.1.2.2.3.2.
6.1.2.2.4.

6.1.2.2.4.1.
6.1.2.2.4.2.

Mirrors for Category L vehicles with hmgrk (Class VI)

"Main" exterior mirrors (Class V]I

The minimum dimensions of the reflecting surfacalldie such that:

(@) 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, theimensions shall enable a
78 mm-diameter circle to be prescribed on theleotihg surface.

The maximum dimensions of the reflecting surfacaidye such that:

(@) The diameter of any circular rear view mirrdrak not be greater than
150 mm;

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

Reflecting surface and coefficients of reflection

The reflecting surface of a mirror mbst either flat or spherically convex.
Exterior mirrors may be equipped with an additioagpherical part provided that
the main mirror fulfils the requirements of the inedt field of vision.

Differences between the radii of curvature of migro

The difference between; or rj, and p at each reference point must not
exceed 0.15r.

The difference between any of the radii of curvat(g, rp2, and p3) and r must
not exceed 0.15 .

When r is not less than 3,000 mm, the value of ©0.1§uoted in
paragraphs 6.1.2.2.2.1. and 6.1.2.2.2.2. is reglbg®.25 r.

Requirements for aspherical parts of mirrors

Aspherical mirrors shall be of sufficient size astape to provide useful
information to the driver. This normally means anmmum width of 30 mm at
some point.

The radius of curvature of the aspherical part shall not be less thanrs0
Value of 'r' for spherical mirrors must not be l&éssn:
1,200 mm for interior rear-view mirrors (Class 1);

1,200 mm for Class Il and Ill main exterior reaewi mirrors;



6.1.2.2.4.3.

6.1.2.2.4.4.
6.1.2.2.4.5.

6.1.2.2.5.

6.1.2.2.6.

6.1.3.

6.1.3.1.

6.1.3.1.1.
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300 mm for "wide-angle" exterior mirrors (Class N\gnd "close-proximity"
exterior mirrors (Class V);

200 mm for front mirrors (Class VI).
1,000 mm or more than 1,500 mm irctise of Class VII mirrors

The value of the normal coefficient of reflecti@s determined according to the
method described in Annex 6, must be not less 4@gper cent.

In the case of reflecting surfaces with a chanigeaegree of reflection, the
"day" position must allow the colours of the signalked for road traffic to be
recognized. The value of the normal coefficient reflection in the "night"
position must be not less than 4 per cent.

The reflecting surface must retain thbaracteristics laid down in
paragraph 6.1.2.2.5. in spite of prolonged exposugdverse weather conditions
in normal use.

Test

Mirrors in Classes | to VI and Class \Hhying fitments identical to Class Ill)

shall be subjected to the tests described in paphgs.1.3.2.1 and 6.1.3.2.2.
Class VII mirrors with a stem, shall be subjected the tests described in
paragraph 6.1.3.2.3.

The test provided for in paragraph 621L.8hall not be required in the case of any
exterior mirror of which no part is less than 2nonfi the ground, regardless of the
adjustment position, when the vehicle is under adl@orresponding to its
maximum technically permissible mass.

This derogation also applies to the attachmentsniofors (attachment plates,
arms, swivel joints, etc.) which are situated l#smn 2 m from the ground and
which do not project beyond the overall width oé thehicle, measured in the
transverse plane passing through the lowest mattachments or any other point
forward of this plane if this configuration prodsce greater overall width.

In such cases, a description specifying that tireommust be mounted so as to
conform to the above-mentioned conditions for thsigoning of its attachments
on the vehicle must be provided.

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.



E/ECE/324

E/ECE/TRANS/505

} Rev.1/Add.45/Rev.3

Regulation No. 46

page 16

6.1.3.2.

6.1.3.2.1.
6.1.3.2.1.1.

Impact test

The test according to this paragraph is not tedreied out for devices integrated
in the bodywork of the vehicle and providing a tiedrdeflecting area of an angle
not more than 45° measured in relation to the lowgaal 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 pendulupabke of swinging about two horizontal axes
at right angles to each other, one of which is @edicular to the plane containing
the "release" trajectory of the pendulum.

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

A device is provided which permits determinatidrit maximum angle assumed
by the arm in the plane of release.

A support firmly fixed to the structure of the meium serves to hold the
specimens in compliance with the impact requiresiergpecified in
paragraph 6.1.3.2.2.6.

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

350 |
-

1.300

600 §
I

|<@— 500 —

|< 1.200 >| |<— 800 —

Figure 1
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6.1.3.2.1.2. The centre of percussion of the pemduwdoincides with the centre of the sphere,
which forms the hammer. It is at a distance | fritva axis of oscillation in the
release plane, which is equal to 1 m £ 5 mm. Tlieiced mass of the pendulum
is my=6.8 £ 0.05 kilograms. The relationship of to the total mass m of the
pendulum and to the distance d between the cehgewity of the pendulum and
its axis of rotation is expressed in the equation:

_ d
mo—mxT

6.1.3.2.2. Description of the test

6.1.3.2.2.1.1.The procedure used to clamp the mirror to the sumball be that recommended
by the manufacturer of the device or, where appatgr by the vehicle
manufacturer.

6.1.3.2.2.2. Positioning of the mirror for the test:

6.1.3.2.2.2.1.Mirrors shall be positioned on the pendulum impagtin such a way that the
axes which are horizontal and vertical when theaniis installed on a vehicle in
accordance with the applicant's mounting instrunstiare in a similar position;

6.1.3.2.2.2.2.When a mirror is adjustable with respect to theeb#®e test position shall be that
in which any pivoting device is least likely to opte, within the limits of
adjustment provided by the applicant;

6.1.3.2.2.2.3.When the mirror has a device for adjusting itsatise from the base, the device
must be set in the position in which the distane®vieen the housing and the base
is shortest;

6.1.3.2.2.2.4.When the reflecting surface is mobile in the hogsih shall be so adjusted that
the upper corner, which is furthest from the vehic in the position of greatest
projection relative to the housing.

6.1.3.2.2.3. Except in the case of test2 for interior mirrosed paragraph 6.1.3.2.2.6.1.),
when the pendulum is in a vertical position theiz@rtal and longitudinal vertical
planes passing through the centre of the hammdlrsdss through the centre of
the reflecting surface as defined in paragraphl2l1. The longitudinal direction
of oscillation of the pendulum shall be parallethe longitudinal median plane of
the vehicle.

6.1.3.2.2.4. When, under the conditions governingljusiment laid down in
paragraphs 6.1.3.2.2.1. and 6.1.3.2.2.2. partheofrtirror limit the return of the
hammer, the point of impact must be displaced dlirection perpendicular to the
axis of rotation or pivoting in question.



E/ECE/324

E/ECE/TRANS/505
Regulation No. 46

page 18

} Rev.1/Add.45/Rev.3

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

a)

b)

either the sphere delimiting the hammer remainkeast tangential to the

cylinder as defined in paragrapti.1.5.;
or the point of contact with the hammer is lechat least 10 mm from the

periphery of the reflecting surface.

6.1.3.2.2.5. The test consists in allowing the hamta fall from a height corresponding to a
pendulum angle of 60° from the vertical so that ltlaenmer strikes the mirror at
the moment when the pendulum reaches the vertasatign.

6.1.3.2.2.6. The mirrors are subjected to impadeuthe following different conditions:

6.1.3.2.2.6.1. Interior mirrors

a)

b)

Test 1: The points of impact shall be as defimegaragraph 6.1.3.2.2.3.
The impact must be such that the hammer strikemthrer on the reflecting
surface side.

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

6.1.3.2.2.6.2. Exterior mirrors

a)

b)

Test 1: The point of impact shall be as define¢garagraph 6.1.3.2.2.3.
or 6.1.3.2.2.4. The impact must be such that tmenher strikes the mirror
on the reflecting surface side.

Test 2: The point of impact shall be as defimedaragraph 6.1.3.2.2.3.
or 6.1.3.2.2.4. The impact must be such that tmenher strikes the mirror
on the side opposite to the reflecting surface.

Where Class Il or Ill rear-view mirrors are fixdad the same mounting as
Class IV rear-view mirrors, the above-mentionedsteshall be executed on the
lower mirror. Nevertheless, the Technical Serviesponsible for testing may
repeat one or both of these tests on the uppeomiirthis is less than 2 m from

the ground.
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6.1.3.2.3.1.

6.1.3.2.3.2.
6.1.3.3.

6.1.3.3.1.1.
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Bending test on the protective housttarhed to the stem (Class VII)
Description of test

The protective housing is placed horizontally idevice in such a way that it is
possible to lock the attachment support adjustensiyf. In the direction of the
largest dimension of the housing, the end clogestd point of attachment on the
adjuster for the support shall be immobilized Wysamm-wide rigid stop covering
the entire width of the housing.

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

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

Metal wedges
Housing

Adjustable

St

—P Adjustable
\ /suppon
'

[ N - —p

A\ J

Weight W \
Locking mechanism

Figure 2 Example of rear view mirror bending-test rig

The test loading shall be 25 kilogramd shall be maintained for one minute.

Results of the tests

In the tests described in paragraph 6.1.3.2.p#melulum must continue to swing
after impact in such a way that the projectionhaf position assumed by the arm
on the plane of release makes an angle of at [2@Stwith the vertical.
The accuracy of measurement of the angle shallithenw 1°.

This requirement is not applicable to mirrors sttwkhe windscreen, in respect of
which the requirement stipulated in paragraph 63123 shall apply after the test.
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6.1.3.3.1.2.

6.1.3.3.2.

6.1.3.3.3.

6.1.3.3.3.1.

6.1.3.3.3.2.
6.2.
6.2.1.

6.2.1.1.

6.2.1.2.

6.2.2.
6.2.2.1.

6.2.2.1.1.

6.2.2.1.2.

The required angle to the vertical is reduced f&®f to 10° for all Class Il and
Class IV rear-view mirrors and for Class Il reaew mirrors which are attached
to the same mounting as Class IV mirrors.

Should the mounting of the mirror break during tkests described in
paragraph 6.1.3.2. for mirrors stuck to the windsar the part remaining must
not project beyond the base by more than 10 mnttedonfiguration remaining
after the test must satisfy the conditions laid damvparagraph 6.1.1.3.

The reflecting surface must not break during theststedescribed in
paragraph 6.1.3.2. However, breakage of the réfigcurface will be allowed if
one of the following conditions is fulfilled:

the fragments of glass still adhergaéoback 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 2rban either side of the cracks.
It is permissible for small splinters to becomeadéed from the surface of the
glass at the point of impact;

the reflecting surface is made oftgajiass.
DEVICES FOR INDIRECT VISION OTHER THAN MIRRORS
GENERAL REQUIREMENTS

If adjustment by the user is needed, tbeicd for indirect vision shall be
adjustable without the use of tools.

If a device for indirect vision can only render tto¢al prescribed field of vision
by scanning the field of vision, the total proce$scanning, rendering and reset
to its initial position together shall not take radhan 2 seconds.

CAMERA-MONITOR DEVICES FOR INDIRECT VISION

General requirements

When the camera-monitor device for extirvision is mounted on a plane
surface, all parts, irrespective of the adjustnpasition of the device which are in
potential, static contact with a sphere either 185 in diameter in the case of a
monitor or 100 mm in diameter in the case of a gammust have a radius of
curvature "c" of not less than 2.5 mm.

Edges of fixing holes or recesses of which the di@mor longest diagonal is less
than 12 mm are exempt from the radius requiremeftparagraph 6.2.2.1.1.
provided that they are blunted.



6.2.2.1.3.

6.2.2.2.

6.2.2.2.1.

6.2.2.2.2.

6.2.2.2.3.

6.2.2.2.4.

6.2.3.

6.2.3.1.

6.2.3.2.

7.1.
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For parts of the camera and the monitor which asglenof a material with a
Shore A hardness of less than 60 and which are radwn a rigid support, the
requirements of paragraph 6.2.2.1.1. shall onlyyaqgpthe support.

Functional requirements

The camera should function well under low sunlighimditions. The camera shall
provide a luminance contrast of at least 1:3 urndersun condition in a region
outside the part of the image where the light seuscreproduced (condition as
defined in EN 12368: 8.4). The light source shdluminate the camera
with 40,000 Ix. The angle between the normal of skesor plane and the line
connecting the midpoint of the sensor and the kghirce shall be 10°.

The monitor shall render a minimum casttrunder various light conditions as
specified by ISO 15008:2003.

It shall be possible to adjust the ayetlaminance of the monitor either manually
or automatically to the ambient conditions.

The measurements for the luminance asinghall be carried out according to
ISO 15008: 2003.

OTHER DEVICES FOR INDIRECT VISION
It has to be proved that the device meets thevatlg requirements:

The device shall perceive the visual spectrum dmadl slways render this image
without the need for interpretation into the visspé&ctrum.

The functionality shall be guaranteed urde circumstances of use in which the
system shall be put into service. Depending ontélsenology used in obtaining
images and presenting them paragraph 6.2.2.2. diallentirely or partly
applicable. In other cases this can be achieveelstablishing and demonstrating
by means of system sensitivity analogous to papdg8a2.2.2. that a function is
ensured that is comparable to or better than whateguired for and by
demonstrating that a functionality is guaranteeat th equivalent or better than
that required for mirror- or camera-monitor typeides for indirect vision.

MODIFICATION OF THE TYPE OF DEVICE FOR INDIRECVISION AND
EXTENSION OF APPROVAL

Every type modification of the device for iretit vision including its connection
to the bodywork shall be notified to the Adminisiva Department which
approved the type of device for indirect visioneTdepartment may then either:
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7.1.1.

7.1.2.

7.2.

7.3.

7.4.

8.1.

8.2.

9.1.

9.2.

10.

Consider that the modifications made aréelyl to have an appreciable adverse
effect, and that in any case the device for indikesion still complies with the
requirements; or

Require a further test report from the Teéwdn Service responsible for
conducting the tests.

Confirmation or refusal of approval, specifyinthe alterations shall be
communicated by the procedure specified in pardg&p. above to the Parties to
the Agreement which apply this Regulation.

The extension of approval shall be notified toRadkties to the 1958 Agreement
applying this Regulation by the procedure set nytaragraph 5.3. above.

The Competent Authority issuing the extensidmpproval shall assign a series
number to each communication form drawn up for [arclextension.

CONFORMITY OF PRODUCTION

The conformity of production procedure shall coynplith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%Rg

Every device for indirect vision approved undleis Regulation shall be so
manufactured as to conform to the type approveohegting the requirements set
out in paragraph 6. above.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a typeeviai for indirect vision pursuant to
this Regulation may be withdrawn if the requiremiaid down in paragraph 8.1.
above is not complied with or if the type of deviwe indirect vision did not
satisfy the requirements prescribed in paragraphahove.

If a Party to the Agreement which applies fégulation withdraws an approval
it has previously granted, it shall forthwith satifyothe other Contracting Parties
applying this Regulation by means of a copy of cbexmunication form bearing
at the end, in large letters, the signed and daedotation "APPROVAL
WITHDRAWN".

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasesiémufacture a type of device for
indirect vision approved in accordance with thig&ation, he shall so inform the
authority which granted the approval. Upon recegjuime relevant communication
that authority shall inform thereof the other Restio the Agreement applying this
Regulation by means of a copy of the approval foearing at the end, in large
letters, the signed and dated annotation "PRODUGIIDISCONTINUED".
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NAMES AND ADDRESSES OF TECHNICAL SERVICES RESRSIBLE
FOR CONDUCTING APPROVAL TESTS, AND OF ADMINISTRATIFK
DEPARTMENTS

The Parties to the Agreement applying this Re@grashall communicate to the
United Nations Secretariat the names and addredsdse Technical Services
responsible for conducting approval tests and efAldministrative Departments
which grant approval and to which forms certifyimgproval or refusal or
extension or withdrawal of approval, issued in ot@untries, are to be sent.

INSTALLATION OF DEVICES FOR INDIRECT VISION
DEFINITIONS
For the purpose of this Regulation:

"The driver's ocular pointameans two points 65 mm apart and 635 mm vertically
above point R of the driver's seat as defined inédn8. The straight line joining
these points runs perpendicular to the verticagitoidinal median plane of the
vehicle. The centre of the segment joining the twalar points is in a vertical
longitudinal plane which must pass through the reenf the driver's designated
seating position, as specified by the vehicle mactufer.

"Ambinocular visiofi means the total field of vision obtained by the
superimposition of the monocular fields of the tighye and the left eye
(see Figure 3 below).

interior rear-view mirror

driver's eyes

driver's eyes

virtual monocular images

virtual monocular images OE
virtual ambinocular image

angle of vision of left eye

angle of vision of right eye

binocular angle of vision

ambinocular angle of vision

Figure 3
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12.3.

12.3.1.
12.3.2.
12.3.3.

12.3.4.

12.4.

12.5.

13.

13.1.

13.2.

13.3.

13.4.

14.

14.1.

14.2.

"Type of vehicle as regards indirect visiomeans motor vehicles which are
identical in respect of the following basic featire

Type of device for indirect vision;
The bodywork features which reduce thel fadlvision;
The coordinates of point R (where appliegbl

The prescribed positions, and type-appravarkings of compulsory and
(if fitted) optional devices for indirect vision.

"Vehicles of categories,lLs, M1, My, M3, N1, N> and N" mean those defined in
the Consolidated Resolution on the Constructionv/ehicles (R.E.3), Annex 7
(document TRANS/WP.29/78/Rev.1/Amend.2).

"Forward contrblmeans a configuration in which more than halftteé engine
length is rearward of the foremost point of the dgihield base and the steering
wheel hub in the forward quarter of the vehiclegkn

APPLICATION FOR APPROVAL

The application for approval of a vehicleaypith regard to the installation of
devices for indirect vision shall be submitted hg tvehicle manufacturer or by
his duly accredited representative.

A model of information document is shown inn&x 2.

A vehicle representative of the vehicle typde approved shall be submitted to
the Technical Service responsible for conductirgapproval tests.

The Competent Authority shall verify the ésixe of satisfactory arrangements
for ensuring effective checks on conformity of pwotion before type-approval is
granted.

APPROVAL

If the vehicle type submitted for approvahitordance with paragraph 13. above
meets the requirements of paragraph 15. of thisuRé&gn, approval shall be
granted.

An approval number shall be assigned to &guh approved. Its first two digits
(at present 02) shall indicate the series of amemisnincorporating the most
recent or technical amendments made to the Regnlatithe time of issue of the
approval. The same Contracting Party shall nogadsie same number to another
vehicle type.



14.3.

15.
15.1.

15.1.1.

15.1.2.

15.1.3.

15.1.4.

15.2.
15.2.1.
15.2.1.1.

15.2.1.1.1.

E/ECE/324
E/ECE/TRANS/505
Regulation No. 46
page 25

} Rev.1/Add.45/Rev.3

Notice of approval or of refusal or of extiensor withdrawal of approval of a
vehicle type pursuant to this Regulation shall benmunicated to the Parties to
the Agreement which apply this Regulation by meafre form conforming to the

model in Annex 4 to this Regulation.

REQUIREMENTS
GENERAL

The compulsory and optional devices foirea vision, set out in the table under
paragraph 15.2.1.1.1., installed on the vehicldl &ieaof a type approved under
this Regulation.

Mirrors and other devices for indirect @simust be fitted in such a way that the
mirror or other device does not move so as sigamiily to change the field of
vision as measured or vibrate to an extent whicluldva@ause the driver to
misinterpret the nature of the image perceived.

The conditions laid down in paragraph I5.Inust be maintained when the
vehicle is moving at speeds of up to 80 per ceitsahaximum design speed, but
not exceeding 150 km/h.

The fields of vision defined below shalldstablished using ambinocular vision,
the eyes being at the "driver's ocular points" afnéd in paragraph 12.1.
The fields of vision shall be determined when tledigle is in running order as
defined in document TRANS/WP.29/78/Rev.1/Amend.2, nné& 7,
paragraph 2.5.4., plus for M1 and N1 vehicles aoatfseat passenger (75 kg).
When established through windows, the glazing shedive a total light
transmission factor in accordance with Regulatian 48, Annex 21.

MIRRORS
Number
Minimum number of compulsory mirrors

The fields of vision prescribed in pmaph 15.2.4. shall be obtained from the
minimum number on mandatory mirrors set out infilwing table. Where the
presence of a mirror is not requested on a manddtase, this means that no
other system for indirect vision can be requested mandatory base.



Interior mirror

Exterior mirrors

t

t

t

;te:églri, Interior mirror Main mirror (large) Main mirror (small) Wide-angle mirror Close-proximity mirror Eront mirror Class VI
Class | Class Il Class Il Class IV Class V
Compulsory Optional Compulsory Optional Optional Optional
Unless the vehicle ig 1 on the driver's side and on the driver's side 1 on the driver's side (must be fitted at leas
fitted with anything 1 on the passenger's sigand/or ~ |and | 2m above the ground
M, other than safety Class Il mirrors may be| 1 on the passenger’s sidel on the passenger's side
glazing material in fitted as an alternative. (both must be fitted at least
the field of vision 2 m above the ground)
prescribed in
paragraph 15.2.4.1.
Optional Compulsory Not permitted Optional Optional Optional
(no requirements for| 1 on the driver's side ar|d 1 on the driver's side 1 on the driver's side and| (must be fitted at leas
M, the field of view) 1 on the passenger's sitle and/or 1 on the passenger's side| 2 m above the ground
1 on the passenger's side(both must be fitted at least
2 m above the ground)
Optional Compulsory Not permitted Optional Optional Optional
(no requirementsfor | 1 on the driver's side ar|d 1 on the driver's side 1 on the driver's side (must be fitted at leas
M the field of view) 1 on the passenger's side and/or and 2 m above the ground
3 1 on the passenger's sidel on the passenger's side
(both must be fitted at least
2 m above the ground)
Compulsory Optional Compulsory Optional Optional Optional
Unless the vehicle ig 1 on the driver's side arld on the driver's side 1 on the driver's side (must be fitted at leas
fitted with anything 1 on the passenger's sigiand/or ~ |and |2 m above the ground
N, | other than safety Class Il mirrors may be| 1 on the passenger's sidgl on the passenger's side

glazing material in
the field of vision
prescribed in
paragraph 15.2.4.1.

fitted as an alternative.

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

st

t
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Interior mirror

Exterior mirrors

t

t

;te:églri, Interior mirror Main mirror (large) Main mirror (small) Wide-angle mirror Close-proximity mirror Eront mirror Class VI
Class | Class Il Class Il Class IV Class V
Optional Compulsory Not permitted Compulsory Compulsory Optional
(no requirements for| 1 on the driver's side For both sides if a Class Msee paragraphs 15.2.2.7] 1 front mirror
the field of view) and mirror can be fitted and 15.2.4.5.5)) (must be fitted at leas
1 on the passenger's sifle Optional 1 on the passenger's side 2 m above the ground
N, For both sides together if Optional
<751 not 1 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 Compulsory
(no requirementsfor | 1 on the driver's side and 1 on the driver's side and (see paragraph 15.2.2.7. | (see paragraph
the field of view) 1 on the passenger's sitle 1 on the passenger's sid¢and 15.2.4.5.5) 15.2.1.1.2
N2 1 on the passenger's side| 1. front mirror
>75t Optional (must be fitted at leas
1 on Driver's side 2 m above the ground
(both must be fitted at least
2 m above the ground)
Optional Compulsory Not permitted Compulsory Compulsory Compulsory
(no requirementsfor | 1 on the driver's side and 1 on the driver's side and (see paragraph 15.2.2.7. | (see paragraph
the field of view) 1 on the passenger's sige 1 on the passenger's sideand 15.2.4.5.5) 15.2.1.1.2
N 1 on the passenger's side| 1. front mirror
3

Optional

1 on driver's side

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

(must be fitted at leas
2 m above the ground

st

t

) zobed

¥ "ON uonenbay
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15.2.1.1.2.

15.2.1.1.3.

15.2.1.1.4.

In case the described field of visioh a front mirror prescribed in
paragraph 15.2.4.6. and/or a close proximity mirratescribed in
paragraph 15.2.4.5. can be obtained by anotheceldor indirect vision that is
approved according to paragraph 6.2. and that ®alled according to
paragraph 15., this device can be used instedtkattevant mirror or mirrors.

In case a camera/monitor device is used, the momitist exclusively show:

(@) The field of vision prescribed in paragraph21$.5. when the close
proximity mirror has been substituted,;

(b) The field of vision prescribed in paragraph21%.6. when the front mirror
has been substituted while the vehicle is movimg&od with a speed of up
to 10 km/h; or

(c) Simultaneously the fields of vision prescrib@d paragraphs 15.2.4.5.
and 15.2.4.6. when the close proximity mirror ahd front mirror have
been substituted. In the case where the vehicteisng forward at a higher
speed than 10 km/h or moving backwards, the momiay be used for
other information, provided that the field of visioprescribed in
paragraph 15.2.4.5. is permanently displayed.

Rear view mirrors required for L-catggeehicles with body work

Interior mirror | Main exterior mirror(s)

t f vehicl
Category of vehicle (Class 1) (Classes Ill and VII)

L category motor vehiclesl 1/ 1, if there is an interior mirror;
fited with  bodywork 2, if there is not an interidr
which partly or wholly mirror

encloses the driver

1/ No interior rear-view mirror is required if thésibility conditions referred to in
paragraph 15.2.5.4.1. below cannot be met. Indh&e two exterior rear-view
mirrors are required, one on the left and one erritiht hand side of the vehiclg.

Where a single exterior rear view mirror is fittéls shall be located on the left
hand side of the vehicle in those countries whieeetriaffic drives on the right and
on the right hand side of the vehicle in those taes where the traffic drives on

the left.
Optional rear-view mirrors for L-categeehicles

The fitting of an exterior rear-view mirror on tis&de of the vehicle opposite to
that of the mandatory rear-view mirror referredinoparagraph 15.2.1.1.3, is
permissible. The rear-view mirror shall meet thguieements of this Regulation.



15.2.1.2.

15.2.2.

15.2.2.1.

15.2.2.2.

15.2.2.3.

15.2.2.4.

15.2.2.5.

15.2.2.6.

15.2.2.7.
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The provisions of this Regulation do aoply to the surveillance mirrors defined

in paragraph 2.1.1.3. Nevertheless, the exteriovedlance mirrors must be
mounted at least 2 m above the ground when thecleehs under a load
corresponding to its maximum technical permissibéess.

Position

Mirrors must be so placed that the drivéren sitting on the driving seat in a
normal driving position, has a clear view of thaddo the rearside(s) or front of
the vehicle.

Exterior mirrors shall be visible throutje side windows or through the portion
of the windscreen that is swept by the windscregremw Nevertheless, for design
reasons, this last provision (i.e. the provisioakting the cleaned part of the
windscreen) shall not apply to:

(a) exterior mirrors on the passenger side andoatiexterior mirrors on the
driver side of vehicles of categories kihd M;
(b) Class VI mirrors.

In the case of any vehicle, which ishagsis/cab form when the field of vision is
measured, the minimum and maximum body widths shallstated by the
manufacturer and, if necessary, simulated by dumeagdboards. All vehicles and
mirror configurations taken into consideration dgrthe tests shall be shown on
the type-approval certificate for a vehicle witlyaed to the installation of mirrors
(see Annex 4).

The prescribed exterior mirror on the driver's siofethe vehicle must be so
located that an angle of not more than 55° is fafnbetween the vertical
longitudinal median plane of the vehicle and theival plane passing through the
centre of the mirror and through the centre ofdtraight line 65 mm long which
joins the driver's two ocular points.

Mirrors must not project beyond the external bodsevaf the vehicle
substantially more than is necessary to comply Withrequirements concerning
fields of vision laid down in paragraph 15.2.4.

Where the lower edge of an exterior mirror is l#ssn 2 m above the ground
when the vehicle is loaded to its technically pesiile maximum laden mass,
this mirror must not project more than 250 mm belytime overall width of the

vehicle measured without mirrors.

Class V and Class VI mirrors shall be mounted omiales in such a way that,
regardless of their position after adjustment, ot pf these mirrors or their
holders is less than 2 m from the ground when tbbicle is under a load
corresponding to its technically permissible maximladen mass.
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15.2.2.8.

15.2.2.9.

15.2.3.

15.2.3.1.

15.2.3.2.

15.2.3.3.

15.2.4.

15.2.4.1.

These mirrors shall not, however, be mounted drcles the cab height of which
is such as to prevent compliance with this requaeimIn this case an other
device for indirect vision is not requested.

Subject to the requirements of paragrapl®2.5., 15.2.2.6. and 15.2.2.7.,
mirrors may project beyond the permissible maxinwidiths of vehicles.

All Class VII mirrors shall be attachedsuch a way that they remain in a stable
position under normal vehicle driving conditions.

Adjustment

The interior mirror must be capable oingeadjusted by the driver from his
driving position.

The exterior mirror situated on the dfs/eide must be capable of being adjusted
from inside the vehicle while the door is closelth@gh the window may be
open. The mirror may, however, be locked in posifrom the outside.

The requirements of paragraph 15.2.32nat apply to exterior mirrors which,
after having been knocked out of alignment, canrdterned to their former
position without the need for adjustment.

Fields of vision
Interior rear-view mirror (Class 1)

The field of vision must be such that the drivan see at least a 20 m wide, flat,
horizontal portion of the road centred on the weaitiongitudinal median plane of

the vehicle and extending from 60 m behind theeadtévocular points (Figure 4)

to the horizon.

Ground lev

Driver’'s ocular points 1

60 m

Figure 4 Field of vision of Class | mirror
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Main exterior rear-view mirrors Class Il
Exterior rear-view mirror on the drigeside

The field of vision must be such that the drivansee at least a 5 m wide, flat,
horizontal portion of the road, which is boundedalggiane which is parallel to the
median longitudinal vertical plane and passingugtothe outermost point of the
vehicle on the driver's side of the vehicle andepsls from 30 m behind the
driver's ocular points to the horizon.

In addition, the road must be visible to the drieger a width of 1 m, which is
bounded by a plane parallel to the median longitaidvertical plane and passing
through the outermost point of the vehicle starfiram a point 4 m behind the
vertical plane passing through the driver's ocptants (see Figure 5).

Exterior rear-view mirror on the paggais side

The field of vision must be such that the drivansee at least a 5 m wide, flat,
horizontal portion of the road, which is boundedlo® passenger's side by a plane
parallel to the median longitudinal vertical plané the vehicle and passing
through the outermost point of the vehicle on tlessenger's side and which
extends from 30 m behind the driXer ocular points to the horizon.

In addition, the road must be visible to the drivger a width of 1 m, which is
bounded by a plane parallel to the median longitaldvertical plane and passing
through the outermost point of the vehicle starfiram a point 4 m behind the
vertical plane passing through the driver's ocptants (see Figure 5).

30m o
4m /
1nL Ground level 5m
£ : |
Tlm Ground level

Driver’s ocular
points

Figure 5 Field of vision of Class Il mirrors
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15.2.4.3.

15.2.4.3.1.

15.2.4.3.2.

Main exterior rear-view mirrors Class lll
Exterior rear-view mirror on the drigeside

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 boundedabglane parallel to the median
longitudinal vertical plane and passing through dlbiéermost point of the vehicle

on the driver's side of the vehicle and extendsnfrd0 m behind the driver’s

ocular points to the horizon (see Figure 6).

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 longitaidvertical plane and passing
through the outermost point of the vehicle startirmm a point 4 m behind the
vertical plane passing through the driver’s ocplaints.

Exterior rear-view mirror on the paggeis side

The field of vision must be such that the drivancee at least a 4 m wide flat,
horizontal portion of the road which is boundedabglane parallel to the median
longitudinal vertical plane passing through theeommost point of the vehicle on
the passenger’'s side and which extends from 20 hindbethe driver's ocular
points to the horizon (see Figure 6).

In addition, the road must be visible to the drieger a width of 1 m, which is
bounded by a plane parallel to the median longitaidvertical plane and passing
through the outermost point of the vehicle starfirgn a point 4 m behind the
vertical plane passing through the driver’s ocplaints.

. 20m é%/u/{{/l/{{l///// ﬂ
o B ’
e .

points

Figure 8 Field of vision of Class Il mirrors
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"Wide-angle" exterior mirror (Class V)
"Wide-angle" exterior mirror on theveri's side

The field of vision must be such that the drivan cee at least a 15 m wide, flat,
horizontal portion of the road, which is boundedabglane parallel to the median
longitudinal vertical plane of the vehicle and pagshrough the outermost point
of the vehicle on the driver's side and which egefrom at least 10 m to 25 m
behind the driver’s ocular points.

In addition, the road must be visible to the drieeer a width of 4.5 m, which is
bounded by a plane parallel to the median longitaidvertical plane and passing
through the outermost point of the vehicle starfign a point 1.5 m behind the
vertical plane passing through the driver’s ocplaints (see Figure 7).

"Wide-angle" exterior mirror on the g&rsger’s side

The field of vision must be such that the drivan see at least a 15 m wide, flat,
horizontal portion of the road, which is boundedabglane parallel to the median
longitudinal vertical plane of the vehicle and pagghrough the outermost point
of the vehicle on the passenger’s side and whi¢bnels from at least 10 m to
25 m behind the driver’s ocular points.

In addition, the road must be visible to the driweer a width of 4.5 m, which is
bounded by a plane parallel to the median longitaldvertical plane and passing
through the outermost point of the vehicle starfimgn a point 1.5 m behind the
ertical plane passing through the driver’'s oculzEings (see Figure 7).
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1.5m 15m
a" Ground level
45 %
Y o | I
| L%,f,f,f,*
Driver's
ocular
points
Ground level

Figure 7 Field of vision of Class IV wide-angle mirrors
15.2.4.5. "Close-proximity" exterior mirror (Cla¥$

The field of vision must be such that the drivem sae a flat horizontal portion of
the road along the side of the vehicle, boundedhbyfollowing vertical planes
(see Figures 8a and 8b):

15.2.45.1. The plane parallel to the median longitudinal icattplane of the vehicle which
passes through the outermost point of the vehadeon the passenger’s side;

15.2.4.5.2.  in the transverse direction, the palrgllane passing at a distance of 2 m in front
of the plane mentioned in paragraph 15.2.4.5.1.

15.2.4.5.3.  to the rear, the plane parallel to wedical plane passing through the driver’s
ocular points and situated at a distance of 1. Hemnd that plane;

15.2.4.5.4.  to the front, the plane parallel to Weetical plane passing through the driver’s
ocular points and situated at a distance of 1 fnoimt of that plane. If the vertical
transverse plane passing through the leading efitigeovehicle bumper is less
than 1 m in front of the vertical plane passingtiyh the driver’'s ocular points,
the field of vision shall be limited to that plane.
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15.2.4.5.5.  In case the field of vision describeéFigures 8a and 8b can be perceived through
the combination of the field of vision from a Cld¥swide-angle mirror and that
of a Class VI front mirror, the installation of daSs V close proximity mirror is
not compulsory.

Im, 1.75m

1.
W/ -

gz Driver’'s ocular points

Im, 1.75m

e

Driver’s ocular point

. Ground level

. Ground level

Figures 8a and 8lf-ield of vision of Class V close-proximity mirror

15.2.4.6. Front mirror (Class VI)

15.2.4.6.1. The field of vision shall be such ttte driver can see at least a flat horizontal
portion of the road, which is bounded by:

(@) a transverse vertical plane through the outstmpoint of the front of the
vehicle;

(b) atransverse vertical plane 2,000 mm in frdrihe 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;

(d) a longitudinal vertical plane parallel to thengitudinal vertical median
plane 2 000 mm outside the outermost side of thecles opposite to the
driver's side.
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15.2.4.6.2.

15.2.4.6.3.

15.2.4.7.
15.2.4.7.1.

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

For the defined field of vision, see also paragrapl2.4.9.2.

The provisions for front mirrors are compulsory forward controlled (as defined
in paragraph 12.5.) vehicles of categories>sN'.5 t and M

If vehicles of these categories cannot fulfil treguirements by using a front
mirror or a camera/monitor device, a vision suppydtem shall be used. In the
case of a vision support system this device musthbe to detect an object of 50
height and with a diameter of 30 cm within thediekefined in figure 9.

C Ground level

R2000 2
m

e
Lﬂﬁ‘g\

Driver’s ocular points

L

Figure 9 Field of vision of Class VI front mirror

However, if the driver can see, takintp account the obstructions by the
A-pillars, a straight line 300 mm in front of thehicle at a height of 1,200 mm
above the road surface and which is situated betadengitudinal vertical plane
parallel to the longitudinal vertical median plageng through the outermost side
of the vehicle at the driver's side and a longihadivertical plane parallel to the
longitudinal vertical median plane 900 mm outsithe butermost side of the
vehicle opposite to the driver’s side, a front mirof Class VI is not mandatory.

For the purpose of paragraphs 15.2.46d 15.2.4.6.2. parts permanently attached
to the vehicle that are situated both above theedsi eye points and in front of the
transverse vertical plane passing through the fosersurface of the vehicle's front
bumper shall not be taken into account when defittie front of the vehicle.

L-category mirror (Class VII).
Exterior rear-view mirror on the drigeside

The field of vision must be such that the drigan see at least a 2.50 m wide, flat,
horizontal portion of the road, which is boundedabglane parallel to the median
longitudinal vertical plane and passing through dbiéermost point of the vehicle
on the driver's side of the vehicle and extendsnfrtO m behind the driver's
ocular points to the horizon (see Figure 10).
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Exterior rear-view mirror on the paggais side

The field of vision must be such that the drivancsee at least a 4 m wide flat,
horizontal portion of the road which is boundedabglane parallel to the median
longitudinal vertical plane passing through theeommost point of the vehicle on
the passenger's side and which extends from 20mmdehe driver's ocular

points to the horizon (see Figure 10).

AN

e,
PP

Field of vision at ground level
LLLL L LS

Main exterior rear view mirrors
Vehicle driven on the right of the road

1

vl ey
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10m

SN | g

—
— -
—
/ i

Driver's ocular points

ht-hand exterior
Left-hand exterio
rear-view mirror

]
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Figure 10 Field of vision of Class VII mirrors
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15.2.4.8.

15.2.4.9.

15.2.4.9.1.

15.2.4.9.2.

15.2.4.10.

15.3.

15.3.1.

15.3.2.

15.3.3.

In the case of mirrors consisting of salveeflecting surfaces which are either of
different curvature or make an angle with each mtaeleast one of the reflecting
surfaces must provide the field of vision and hatlee dimensions
(paragraph 6.1.2.1.2.2.) specified for the classhizh they belong.

Obstructions
Interior rear-view mirror (Class 1)

The field of vision may be reduced by the presesfagevices such as sun visors,
windscreen wipers, heating elements and stop ldngategory S3, provided that
all these devices together do not obscure more lbgrer cent of the prescribed
field of vision. Headrests or framework or bodywarkch as window columns of

rear split doors, rear window frame shall be exetldrom the calculation. This

requirement shall be tested by projection on teedical plane at right angles to
the longitudinal centreplane of the vehicle. Thgrde of obstruction shall be

measured with the sun visors folded back.

Exterior mirrors (Classes I, 1ll, IV, VI and VII)

In the fields of vision specified above, obstrantidue to the bodywork and its
components, such as other cab mirrors, door handledine marker lights,
direction indicators and front and rear bumperswa$l as reflective-surface
cleaning components, shall not be taken into adcibihey are responsible for a
total obstruction of less than 10 per cent of thectied field of vision. In the
case of a vehicle designed and constructed foriapeaerposes where, due to its
special features, it is not possible to meet taguirement, the obstruction of the
required field of vision of a Class VI mirror caddey the special features may be
more than 10 per cent but not more than necessaitsfspecial function.

Test procedure

The field of vision shall be determined by placimowerful light sources at the
ocular points and examining the light reflectedtloa vertical monitoring screen.
Other equivalent methods may be used.

DEVICES FOR INDIRECT VISION OTHER THAN MIRRGR

A device for indirect vision shall give suyserformances that a critical object can
be observed within the described field of visiamking into account the critical
perception.

Obstruction of the driver's direct view sad by the installation of a device for
indirect vision shall be restricted to a minimum.

For the determination of the detectionadlise in case of camera-monitor devices
for indirect vision, the procedure of Annex 10 $ha applied.
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16.

16.1.

16.1.1.

16.1.2.

16.2.

16.3.

17.

17.1.

17.2.
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Installation requirements for the monitor

The viewing direction of the monitor shall rougtdg the same direction as the
one for the main mirror.

Vehicles may be equipped with additionaidks for indirect vision.

The provisions of this Regulation do noplgpto the surveillance camera-
monitor-recording devices defined in paragraph21B. Exterior surveillance

cameras either shall be mounted at least 2 m ahevground when the vehicle is
under a load corresponding to its maximum techrpeamissible mass, or, if their
lower edge is less than 2 m from the ground, shatlproject more than 50 mm
beyond the overall width of the vehicle measuretheuit this device and have a
radii of curvature of not less than 2.5 mm.

MODIFICATIONS OF THE VEHICLE TYPE AND EXTENSIONOF
APPROVAL

Every modification of the vehicle type shb# notified to the Administrative
Department which approved the vehicle type. Theademnt may then either:

Consider that the modifications made afiely to have an appreciable adverse
effect, and that in any case the vehicle still chaspwith the requirements; or

Require a further test report from the Téwdl Service responsible for
conducting the tests.

Confirmation or refusal of approval, specifyi the alterations, shall be
communicated to the Parties to the Agreement whjgbly this Regulation by
means of a form conforming to the model in Anndw this Regulation.

The Competent Authority issuing the extensibapproval shall assign a series
number to each communication form drawn up for sarclextension.

CONFORMITY OF PRODUCTION

The conformity of production procedure slwalinply with those set out in the
Agreement, Appendix 2, (E/ECE/324-E/ECE/TRANS/5G5/R).

Every vehicle approved under this Regulasball be so manufactured as to
conform to the type approved by meeting the requémes set out in
paragraph 15. above.
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18.

18.1.

18.2.

19.

20.

21.
21.1.

21.2.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a veltygle pursuant to this Regulation may
be withdrawn if the requirement laid down in paeggr 17.1. above is not
complied with or if the vehicle fails to pass thénecks prescribed in

paragraph 17.2. above.

If a Party to the Agreement which applies fRegulation withdraws an approval
it has previously granted, it shall forthwith saifyothe other Contracting Parties
applying this Regulation by means of a copy of dperoval form bearing at the
end, in large letters, the signed and dated anootsAaPPROVAL WITHDRAWN".

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasemamufacture a type of vehicle
approved in accordance with this Regulation, hdl gwminform the authority

which granted the approval. Upon receiving the vahk communication, that
authority shall inform thereof the other Partiesthe Agreement applying this
Regulation by means of a copy of the approval foearing at the end, in large
letters, the signed and dated annotation "PRODUGITBISCONTINUED".

NAMES AND ADDRESSES OF TECHNICAL SERVICES RESRSIBLE
FOR CONDUCTING APPROVAL TESTS, AND OF ADMINISTRATINM
DEPARTMENTS

The Parties to the Agreement applying this Regrashall communicate to the
United Nations Secretariat the names and addresfsése Technical Services
responsible for conducting approval tests and efAdministrative Departments
which grant approval and to which forms certifyiagproval or refusal or
extension or withdrawal of approval, issued in ott@untries, are to be sent.

TRANSITIONAL PROVISIONS

As from the official date of entry into foroéthe 02 series of amendments to this
Regulation, no Contracting Party applying this Ragion shall refuse an
application for approval under this Regulation aseaded by the 02 series of
amendments.

As from 26 January 2006, Contracting Pagjgsdying this Regulation shall grant
approvals to a type of vehicle with regard to th&tallation of devices for indirect
vision only if the type of vehicle meets the reguients of this Regulation as
amended by the 02 series of amendments. Howevsrdaite shall be postponed
by 12 months as regards the requirements concertmaginstallation of a
Class VI front mirror.
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As from 26 January 2006, Contracting Pasgjgdying this Regulation shall grant
approvals to a type of devices for indirect visionly if the type meets the
requirements of this Regulation as amended by thesdlies of amendments.
However, this date shall be postponed by 12 montith regard to the

requirements concerning a Class VI front mirror ascomponent and its
installation on vehicles.

As from 26 January 2010 for vehicles of catggM1l and N1 and
26 January 2007 for vehicles of other categoriesitacting Parties applying this
Regulation may refuse to recognize approvals gpa of vehicle which have not
been granted in accordance with the 02 series ehdments to this Regulation.

As from 26 January 2010 for vehicles of catggM1l and N1 and from
26 January 2007 for vehicles of other categoriesitacting Parties applying this
Regulation may refuse to recognize approvals ofewicé for indirect vision
which have not been granted in accordance wittOtheeries of amendments to
this Regulation.

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

The provisions of this Regulation shall nobhibit the approval of a type of
vehicle with regard to the mounting of rear-viewrmmis pursuant to this
Regulation as modified by the 02 series of amendsnah all or part of the
rear-view mirrors of Classes | or Ill, with whichis fitted, bear the approval
mark prescribed by the original version (00 or Oiksy of this Regulation.

Notwithstanding the provisions of paragra@is3. and 21.5. above, for the
purpose of replacement parts Contracting Partigdyimg this Regulation shall
continue to grant approvals according to the Oleseof amendments to this
Regulation, to devices for indirect vision for usevehicle types which have been
approved before the date mentioned in paragragh plirsuant to the 01 series of
amendments of Regulation No. 46, and, where agpé¢caubsequent extensions
to these approvals.
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Annex 1
INFORMATION DOCUMENT
FOR TYPE-APPROVAL OF A DEVICE FOR INDIRECT VISION

The following information, if applicable, shall lseipplied in triplicate and must include a list of
contents.

Any drawings shall be supplied in appropriate seald in sufficient detail on size A4 paper or
on a folder of A4 format.

Photographs, if any, shall show sufficient detail.

1. Make (trade name of ManUFaCUIer): ......ccceeriiiiii e e

2 Type and general commercial deSCriptioN(S):...ccuuvuvuurriieeiiiieiiiiie e

3. Means of identification of the type, if indicdten the device: ...........cccccviiiiiiiiinnns

4. Category of vehicle for which the device ismded: ..............cooooiiiiiiiiiiii s

5. Name and address of ManUfaCLUIer: ... e

6. Location and method of affixing of the approwerk: ............ccocooiiiiiiiiiiiiiiiiii,

7. Address(es) of assembly plant(S): ...cooeueeeiii i

8. Mirrors (state for eaCh MirrOr):.........oieiiiiiii e e

8.1. VAITANT et e et

8.2. Drawing(s) for the identification of the mirrQ.................ocoiiii i

8.3. Details of the method of attaChmMeNt: .. .eueeee.eeiviiiiii e

9 Devices for indirect vision other than mMirrors:...........ccccccciiiiiiieeees

9.1. Type and characteristics (such as a compéterightion of the device): .....................

9.1.1. In the case of camera-monitor device, théeatien distance (mm), contrast,
luminance range, glare correction, display perfaroea(black and white/colour)
image repetition frequency, luminance reach oftle®itor: ................ccccoeiviiiiiiienins

9.2. sufficiently detailed drawings to identify tikemplete device including installation

instructions; the position for the type-approvalrkndas to be indicated on the
[0 [ V1T o 3 U
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Annex 2
INFORMATION DOCUMENT

FOR TYPE-APPROVAL OF A VEHICLE WITH RESPECT TO THESTALLATION
OF DEVICES FOR INDIRECT VISION

The following information, if applicable, shall kapplied in triplicate and include a list of corten

Any drawings shall be supplied in appropriate seald in sufficient detail on size A4 paper or
on a folder of A4 format.

Photographs, if any, shall show sufficient detail.
GENERAL

Make (trade name of manufacturer): ... e

(221 (=T 0] 4V o1 ANY/=T o 1Tod L= TN (o) AP

Name and address of MaNUIACIUIET: ... ..o

~ » [6)] i w N =
—
(@)
O
QD
=
o
5
o
=
—
=0
QD
=
3
Q
=
2.
>
Q

Address(es) of assembly plant(S): .......cccuiieeiiiiii i

GENERAL CONSTRUCTION CHARACTERISTICS OF THE VEHICLE

8. Photograph(s) and/or drawing(s) of a represeetathicle: ................ccccoeeieiiiin e,
9. Driving cab (forward control or bonneted).L........c.ccooooiiiiiiiiiiii e
10. Driving position: 1eft/right L .........coouiiiii e e

10.1. The vehicle is equipped to be driven in righnd/left hand traffic /1

11. Range of vehicle dimensions (Overall): ...
111 For chassis without bodywork

L1100 WG 2 oottt et eeee et e et et ettt et et ettt ettt eae et
11.1.1.1. Maximum permissible Width: ... e

11.1.1.2. Minimum permissible Width: ...
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11.2. For chassis With BOAYWOIK: .........oouuieieii e e
L1.2.00 WWIOEN L oo e e e e r e
12. BODYWORK
12.1. Devices for indirect vision
12.1.1. Y T o] £ TP PP PPPPPPRP
12.1.1.1. Drawing(s) showing the position of therorirelative to the vehicle structure: ..........
12.1.1.2. Details of the method of attachment idiclg that part

of the vehicle structure to which itis attached:.............. ccccooiiiiiiiiiiii e,
12.1.1.3. Optional equipment which may affect #@rward field of vision: .....................c...
12.1.1.4 A brief description of the electronic componentsa(iy) of the adjustment

[0 =T PPN
12.1.2. Devices for indirect vision other than IOis: ............cccoovviiiiiiiiiiee e
12.1.2.1. Sufficiently detailed drawings with timstallation instructions:....................cceeeee..
1/ delete where not applicable
2/  "Overall width" of a vehicle means a dimensionietthis measured according to

ISO standard 612-1978, term No. 6.2. In case ofclet of category other than M1, in
addition to the provisions of that standard, whexasuring the vehicle width the following
devices must not be taken into account:

customs sealing devices and their protection,

devices for securing the tarpaulin and theitgarton,

tyre failure tell-tale devices,

protruding flexible parts of a spray-suppressgstem,

lighting equipment,

for buses, access ramps in running order, Gffiatforms and similar equipment in
running order provided that they do not exceed 10 fmtom the side of the vehicle
and the corners of the ramps facing forwards awasls are rounded to a radius of
not less than 5 mm; the edges must be roundedatdias of not less than 2.5 mm,
devices for indirect vision,

tyre-pressure indicators,

retractable steps,

the deflected part of the tyre walls immediatalyove the point of contact with the
ground.
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Annex 3
COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

issued by : Name of administration:

concerning: 2 APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

of a type of device for indirect vision pursuanfRegulation No. 46

Approval No. ......... Extension No. ..........
1. Trade name or Mark Of AEVICE: ...........oummmmmeeeieiiiiiie et ee e
2. Manufacturer’'s name for the type of deVICE:a . vvii i,
3. Manufacturer’'s name and addresSs:........coooeiiiiiiiiiiii
4, If applicable, name and address of Manufacturepresentative: .............ccccoeeevvvviicns
5. Submitted for @pProval ON:...........i oo
6. Technical Service responsible for conductingraygl teStS:..........cooviiieiiiiieeeiivit s
Date of report issued by that SEIVICE ......cceueeiiiiiiii e,
8. Number of report issued by that SEIVICE.....ccue i
9. Brief deSCIIPLION . .covi e e e e e e e e e e et e e e e ea e

Identification of the device: mirror, camera/manjtother device f2
Device for indirect vision of Class I, I, lll, IW, VI, S 2

A
Symbolz—mas defined in paragraph 6.1.3.1.1. of this Regutatiyes/no 2
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10. Position of the approval Mark: ...
11. Reason(s) for extension (if applicable): coo..n i

12. Approval granted/refused/extended/withdrawn: 2

13. PlACE . e e e e e e e e e e e e e e e e eeeas
14. DA e ————— e e a e
15. o] E= LU= TP PPUPPPPPPPRRPIN

16. The list of documents deposited with the Adstiaitive Service which has granted
approval is annexed to this communication and neaglitained on request.

1/ Distinguishing number of the country which hasarged/extended/refused/withdrawn
approval (see approval provisions in the Regula)ion

2/ Strike out what does not apply.
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Annex 4
COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

issued by Name of administratio

concerning: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of vehicle with regard to the mounting ddvices for indirect vision pursuant to
Regulation No. 46

Approval number: .......... Extension No.: ..........
1. Make (trade name of ManNUFACIUIEr): ... oo
2. Type and general commercial deSCriPLON(S)-cazuu v e areriiiieiiiiaiae et eeeeeieans

3 Means of identification of type, if marked oretehicle:................ciiii e,

3.1. Location of that Marking: .........uueu e
4. Category of vehicle: (MMa, M3, N;, N2 < 7.5t, N > 7.5t, N) 2/

5 Name and address of ManUfaCtUIer: ..o
6. Address(es) of the production PlaNt(S) ... e ceeeerriiieeiiiiiie e e e
7. Additional information: (where applicable): Sggpendix
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9. D= LE= I ] (=TS A =T o L0 oA PP
10. N[0 o1 o I (=TS A =T 0T o oo PP

11. Remarks: (if any): See appendix

12. PlACE: . e e e e e e e e e e e e e e e aeeas
13. DA it ———— e
14 T [0 4 E= LU= PP PP RPPPPPPPPPPPPIN

15. The index to the information package lodgedhilite Approval Authority, which may
be obtained on request is attached.

Appendix to type-approval communication form No. ......
concerning the type-approval of a vehicle with redga the mounting of devices
for indirect vision under Regulation No.46

1. Trade name or mark of mirrors and supplemerdawces for indirect vision and
component type-approval NUMDer: ....... ...

2. Class(es) of mirrors and devices for indireston (1, 11, 1ll, IV, V, VI, VII, S) 2/)

3. Extension of type approval of the vehicle to exovhe following device for

indirect vision

5. Maximum and minimum bodywork width in respectwdiich the mirror and the
devices for indirect vision has been granted tymeraval (in the case of
chassis/cab referred to in paragraph 15.2.2.3.)
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6. The following documents, bearing the type-apptawmber shown above, are
annexed to this certificate:

a) drawings showing the mounting of the devicesridirect vision
b) drawings and plans showing the mounting positioad characteristics of
the part of the structure where the devices foiréutl vision are mounted.

7. Remarks: (e.g. valid for right hand/left haraffic 2/)

1/ Distinguishing number of the country which hasarged/extended/refused/withdrawn
approval (see approval provisions in the Regula)ion

2/ Strike out what does not apply.
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Annex 5

ARRANGEMENT OF APPROVAL MARK OF A DEVICE FOR INDIRET VISION
(See paragraph 5.4. of the Regulation)

a=12 mm mir

|

w|m
| ®

N

jo)
>

022439 |

I‘ >
W |»

The above approval mark affixed to a device forirgxt vision indicates that the mirror is a
rear-view mirror, of Class Il, which has been appa in the Netherlands (E 4) pursuant to
Regulation No. 46 and under approval number 02243@. first two digits of the approval
number indicate that Regulation No. 46 alreadyudet the 02 series of amendments when the
approval was granted.

Note The approval number and the additional symbostnine placed close to the circle and
either above or below the "E" or to the left orhtigof that letter. The digits of the approval

number must be on the same side of the "E" andt poithe same direction. The additional

symbol must be directly opposite the approval numbke use of Roman numerals as approval
numbers should be avoided so as to prevent anysiomf with other symbols.
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Annex 6
TEST METHOD FOR DETERMINING REFLECTIVITY
DEFINITIONS

CIE standard illuminate A:1Colorimetric illuminate, respecting the full iatbr
at Tgg= 2 855.6 K.

CIE standard source _A 1Gas-filled tungsten filament lamp operating at a
correlated colour temperature ofs¥ 2,855.6 K.

CIE 1931 standard colorimetric observer Receptor of radiation whose
colorimetric characteristics correspond to the 8péc tristimulus values
X(A), Y(A), Z(A) (see table).

CIE spectral tristimulus values Tristimulus values of the spectral components of
an equi energy spectrum in the CIE (XYZ) system.

Photopic vision/1 Vision by the normal eye when it is adapted éwels of
luminance of at least several cd/m

APPARATUS
General

The apparatus shall consist of a light sourceglden for the test sample, a receiver
unit with a photodetector and an indicating metsge( Figure 1), and means of
eliminating the effects of extraneous light.

The receiver may incorporate a light-integratipdnere to facilitate measuring the
reflectance of non-flat (convex) mirrors (see Fegay.

Spectral characteristics of light source auiver

The light source shall consist of a CIE standandree A and associated optics to
provide a near-collimated light beam. A voltagebsiser is recommended in order to
maintain a fixed lamp voltage during instrumentragpien.

The receiver shall have a photodetector with atspleresponse proportional to the
photopic luminosity function of the CIE (1931) stiand colorimetric observer
(see table). Any other combination of illuminatkeii-receptor giving the overall
equivalent of CIE standard illuminate A and photopision may be used. When an
integrating sphere is used in the receiver, therimt surface of the sphere shall be
coated with a matt (diffusive) spectrally non-séilecwhite coating.

i

Definitions taken from CIE publication 50 (45ntérnational Electronical Vocabulary,

Group 45, Lighting
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2.3.

2.4,

2.5.

Geometrical conditions

The angle of the incident bearfl)(should preferably be 0.44 + 0.09 rad (25 + 5°)
from the perpendicular to the test surface and stwilexceed the upper limit of the
tolerance (i.e. 0.53 rad or 30°). The axis of #eeptor shall make an angl®)(with
this perpendicular equal to that of the incidenarhe(see Figure 1). The incident
beam upon arrival at the test surface shall had@ameter of not less than 13 mm
(0.5in.). The reflected beam shall not be wideantithe sensitive area of the
photodetector, shall not cover less than 50 pet oémsuch area, and as nearly as
possible shall cover the same area segment aslused instrument calibration.

When an integrating sphere is used in the receaigetion, the sphere shall have a
minimum diameter of 127 mm (5 in.). The sample awident beam apertures in the
sphere wall shall be of such a size as to admitttige incident and reflected light
beams. The photodetector shall be so located a® meteive direct light from either
the incident or the reflected beam.

Electrical characteristics of the photodeteatdicator unit

The photodetector output as read on the indicatiater shall be a linear function of

the light intensity of the photosensitive area. Neéelectrical and/or optical) shall be

provided to facilitate zeroing and calibration adjnents. Such means shall not affect
the linearity or the spectral characteristics a& thstrument. The accuracy of the

receptor indicator unit shall be within = 2 per tehfull scale, or = 10 per cent of the

magnitude of the reading, whichever is the smaller.

Sample holder

The mechanism shall be capable of locating thedasiple so that the axes of the
source arm and receptor intersect at the reflestimtace. The reflecting surface may
lie within or at either face of the mirror samptiepending on whether it is a first
surface, second surface or prismatic "flip" typerani

PROCEDURE
Direct calibration method

In the direct calibration method, air is usedlas rieference standard. This method is
applicable for those instruments, which are so rooged as to permit calibration at
the 100 per cent point by swinging the receivea fsition directly on the axis of the
light source (see Figure 1).

It may be desired in some cases (such as wherunegsow-reflectivity surfaces) to
use an intermediate calibration point (betweend®E00 per cent on the scale) with
this method. In these cases, a neutral densigr fiif known transmittance shall be
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inserted in the optical path, and the calibrationtml shall then be adjusted until the
meter reads the percentage transmission of theahel@nsity filter. This filter shall
be removed before reflectivity measurements arfopred.

Indirect calibration method

The indirect calibration method is applicable lire tcase of instruments with fixed
source and receiver geometry. A properly calibraged maintained reflectance
standard is required. This reference standard direfferably be a flat mirror with a
reflectance value as near as possible to thaeaedt samples.

Flat mirror measurement

The reflectance of flat mirror samples can be mesk on instruments employing
either the direct or the indirect calibration methdhe reflectance value is read
directly from the indicating meter.

Non-flat (convex) mirror measurement

Measurement of the reflectance of non-flat (copvemrrors requires the use of
instruments which incorporate an integrating sphene the receiver unit

(see Figure 2). If the instrument-indicating metadicates g divisions with a

standard mirror of E per cent reflectance, theth wimirror of unknown reflectance,
nk divisions will correspond to a reflectance of X mant, in accordance with the
formula:
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Meter with adjustments

Reflectance %

) Calibration
zero adjustment —%@ adjustment

sample holder

—— Light source and
collimating optics Receptor arm in position for /

l/ “direct” calibration /

Photorecepter in position f
measurement and “indirect” v

calibration /
-
-~
—~
—~

.y _
— _

Figure T Generalised reflectometer showing experimemialps for the two calibration methods

Light source and
collimating
optics

4/

¢
J Meter with

/
K X 0 Reflectance %

Zero adjustment_e@ @6— Calibration
adjustment

Photo detector

Sample holder

Figure 2 Generalised reflectometer, incorporating angraéng sphere in the receiver
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SPECTRAL TRISTIMULUS VALUES FOR THE CIE 1931 STANDRD
COLORMETRIC OBSERVER 2
This table is taken from CIE publication 50 (4591D)

A x(N) y®) zZ(\)
nm
380 0.001 4 0.0000 0.006 5
390 0.004 2 0.000 1 0.0201
400 0.014 3 0.000 4 0.067 9
410 0.0435 0.001 2 0.207 4
420 0.134 4 0.004 0 0.645 6
430 0.283 9 0.0116 1.3856
440 0.348 3 0.0230 17471
450 0.336 2 0.0380 17721
460 0.290 8 0,060 0 1.669 2
470 0.1954 0.0910 1.2876
480 0.0956 0.1390 0.8130
490 0.0320 0.208 0 0.465 2
500 0.004 9 0.3230 0.2720
510 0.009 3 0.503 0 0.158 2
520 0.063 3 0.7100 0.078 2
530 0.1655 0.862 0 0.042 2
540 0.290 4 0.9540 0.020 3
550 0.433 4 0.9950 0.008 7
560 0.594 5 0.9950 0.003 9
570 0.762 1 0.9520 0.002 1
580 0,916 3 0.8700 0.001 7
590 1.026 3 0.7570 0.0011
600 1.062 2 0.6310 0.000 8
610 1.002 6 0.5030 0.000 3
620 0.854,4 0.3810 0.000 2
630 0.642 4 0.2650 0.000 0
640 0.447 9 0.1750 0.0000
650 0.2835 0,1070 0.0000
660 0.164 9 0.0610 0.0000
670 0.087 4 0,0320 0.000 0
680 0.046 8 0.0170 0.0000
690 0227 0,008 2 0.000 0
700 0.0114 0.004 1 0.0000
710 0.005 8 0.0021 0.000 0
720 0.029 0.0010 0.0000
730 0.001 4 0.000 5 0.0000
740 0.000 7 0.0002 (*) 0.000 0
750 0.000 3 0.0001 0.000 0
760 0.000 2 0.000 1 0.0000
770 0.0001 0.0000 0.000 0
780 0.0000 0.0000 0.0000

(*) Changed in 1966 (from 3 to 2)

2/ Abridged table. The values gf(\) = V (A)are rounded off to four decimal places
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EXPLANATORY FIGURE

Example of device for measuring the reflection dactf spherical mirrors

Receiver

Diaphragm

Window of entry
Window of measurement
Lens

Object window

Light source

Integrating sphere

BFOECrTMOO
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Annex 7

PROCEDURE FOR DETERMINING THE RADIUS OF CURVATURE"OF THE

1.2.
1.2.1.

1.2.2.

REFLECTING SURFACE OF A MIRROR

MEASUREMENT
Equipment

A "spherometer" similar to the one described iguFé 1 of this annex having the
indicated distances between the tracing pin ofdibégauge and the fixed legs of
the bar is used.

Measuring points

The principal radii of curvature shall beasared at three points situated as close
as possible to positions at one-third, one-half @vathirds of the distance along
the arc of the reflecting surface passing through d¢entre of this surface and
parallel to segment b, or of the arc passing thnotlgg centre of the reflecting
surface which is perpendicular to it if this ar¢he longer.

Where, owing to the size of the reflectingface, it is impossible to obtain
measurements in the directions defined in parageaph.6. of this Regulation,
the Technical Services responsible for the testgs talke measurements at the said
point in two perpendicular directions as close asspble to those prescribed
above.

CALCULATION OFTHE RADIUS OFCURVATURE"r"
"r" expressed in mm is calculated from the formula

. r,l1+r,2+r,3

3
where:
rpl = the radius of curvature at the first measugaout,
M2 = the radius of curvature at the second measpong,

3 = the radius of curvature at the third measupoint.
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Annex 8

PROCEDURE FOR DETERMINING THE "H" POINT AND THE AGQJAL TORSO ANGLE
FOR SEATING POSITIONS IN MOTOR VEHICLES

1. PURPOSE

The procedure described in this annex is usedtabbish the "H" point location and
the actual torso angle for one or several seatositipns in a motor vehicle and to
verify the relationship of measured data to desjgecifications given by the vehicle
manufacturer /1

2. DEFINITIONS

For the purposes of this annex:

2.1 "Rgfgrence dataneans one or several of the following charactiessof a seating
position:

2.1.1. the "H" point and the "R" point and theilat®nship;

2.1.2. the actual torso angle and the design tmgte and their relationship.

2.2. "Three-dimensional 'H' point machIn@-D H machine) means the device used for

the determination of "H" points and actual torsglas. This device is described in
Appendix 1 to this annex.

2.3. "H' point means the pivot centre of the torso and thighthef 3-D H machine
mstalled in the vehicle seat in accordance wittageaph 4. below. The "H" point is
located in the centre of the centreline of the dewwhich is between the "H" point
sight buttons on either side of the 3-D H machifbe "H" point corresponds
theoretically to the "R" point (for tolerances sparagraph 3.2.2. below). Once
determined in accordance with the procedure desttiito paragraph 4., the "H" point
is considered fixed in relation to the seat-cushtvacture and to move with it when
the seat is adjusted.

2.4.1.1. "R’ point' or "seating reference pofnimeans a design point defined by a vehicle
manufacturer for each seating position and estadaliswith respect to the
three-dimensional reference system;

1/ In any seating position other than front seatemhthe "H" point cannot be determined
using the "Three-dimensional 'H' point machine'poscedures, the "R" point indicated by the
manufacturer may be taken as a reference at theetion of the Competent Authority.
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2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

3.1.

3.1.1.
3.1.2.
3.1.3.

"Torso-lin8 means the centreline of the probe of the 3-D Kmree with the probe
in the fully rearward position.

"Actual torso anglemeans the angle measured between a verticathnmoeigh the
"H" point and the torso line using the back angladrant on the 3-D H machine.
The actual torso angle corresponds theoretically the design torso angle
(for tolerances see paragraph 3.2.2. below).

"Design torso andlaneans the angle measures between a verticatinoeigh the
"R" point and the torso line in a position whichrresponds to the design position of
the seat-back established by the vehicle manufctur

"Centreplane of occupdniC/LO) means the median plane of the 3-D H maehin
positioned in each designated seating positios; iepresented by the co-ordinate of
the "H" point on the "Y" axis. For individual seathe centreplane of the seat
coincides with the centreplane of the occupant.dfioer seats, the centreplane of the
occupant is specified by the manufacturer;

"Three-dimensional reference systeneans a system as described in Appendix 2 to
this annex;

"Fiducial marKsare physical points (holes, surfaces, marks demations) on the
vehicle body as defined by the manufacturer;

"Vehicle measuring attituleneans the position of the vehicle as defined hey t
co-ordinates of fiducial marks in the three-dimensi reference system.

REQUIREMENTS

Data presentation

For each seating position where reference dataegugred in order to demonstrate
compliance with the provisions of the present Ratoih, all or an appropriate
selection of the following data shall be preseritetthe form indicated in Appendix 3
to this annex:

the co-ordinates of the "R" point relatigehe three-dimensional reference system;
the design torso angle;

all indications necessary to adjust the ¢#at is adjustable) to the measuring
position set out in paragraph 4.3. below.
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Relationship between measured data and dsgemnifications

The co-ordinates of the "H" point and theugaof the actual torso angle obtained by
the procedure set out in paragraph 4. below sleatidmpared, respectively, with the
co-ordinates of the "R" point and the value of diesign torso angle indicated by the
vehicle manufacturer.

The relative positions of the "R" point @hd "H" point and the relationship between
the design torso angle and the actual torso argik Ise considered satisfactory for
the seating position in question if the "H" poias defined by its co-ordinates, lies
within a square of 50 mm side length with horizbraad vertical sides whose

diagonals intersect at the "R" point, and if theuattorso angle is within 5 degree of
the design of the torso angle.

If these conditions are met, the "R" pomd #he design torso angle, shall be used to
demonstrate compliance with the provisions of Regjulation.

If the "H" point or the actual torso angleed not satisfy the requirements of
paragraph 3.2.2. above, the "H" point and the &¢twao angle shall be determined
twice more (three times in all). If the resultsteb of these three operations satisfy
the requirements, the conditions of paragraph 3ah8ve shall apply.

If the results of at least two of the thmgeerations described in paragraph 3.2.4.
above do not satisfy the requirements of parag8pl2. above, or if the verification
cannot take place because the vehicle manufadtasefailed to supply information
regarding the position of the "R" point or regaglithe design torso angle, the
centroid of the three measured points or the aeedghe three measured angles
shall be used and be regarded as applicable itaséis where the "R" point or the
design torso angle is referred to in this Regufatio

PROCEDURE FOR "H" POINT AND ACTUAL TORSO ANGLEHTERMINATION

The vehicle shall be preconditioned at theufeturer's discretion, at a temperature
of 20 +10°C to ensure that the seat material reache®tre temperature. If the seat
to be checked has never been sat upon, a 70 tg Bérkon or device shall sit on the
seat twice for one minute to flex the cushion aadkb At the manufacturer's request,
all seat assemblies shall remain unloaded for anmim period of 30 min prior to
installation of the 3-D H machine.

The vehicle shall be at the measuring attilefened in paragraph 2.11. above.
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4.3.

4.4,

4.5.

4.6.

4.7.
4.7.1.

4.7.1.1.

The seat, if it is adjustable, shall be adjddirst to the rearmost normal driving or
riding position, as indicated by the vehicle mawtdeer, taking into consideration

only the longitudinal adjustment of the seat, edulg seat travel used for purposes
other than normal driving or riding positions. Waether modes of seat adjustment
exist (vertical, angular, seat-back, etc.) thesk e then adjusted to the position

specified by the vehicle manufacturer. For susmenseats, the vertical position

shall be rigidly fixed corresponding to a normallrg position as specified by the

manufacturer.

The area of the seating position contacteth&y3-D H machine shall be covered by
a muslin cotton, of sufficient size and appropriateure, described as a plain cotton
fabric having 18.9 threads per/gnand weighing 0.228 kg/fmor knitted or
non-woven fabric having equivalent characteristics.

If test is run on a seat outside the vehicle flib@ on which the seat is placed shall
have the same essential characteristiaszhe floor of the vehicle in which the seat
is intended to be used.

Place the seat and back assembly of the 3pta¢hine so that the centreplane of the
occupant (C/LO) coincides with the centreplane fd 8-D H machine. At the
manufacturer's request, the 3-D H machine may besthimboard with respect to the
C/LO if the 3-D H machine is located so far outlibéinat the seat edge will not
permit levelling of the 3-D H machine.

Attach the foot and lower leg assemblies ¢ostat pan assembly, either individually
or by using the T-bar and lower leg assembly. A lihrough the "H" point sight
buttons shall be parallel to the ground and perijpetat to the longitudinal
centreplane of the seat.

Adjust the feet and leg positions of the 3-Inkichine as follows:
Designated seating position: driver andidatBont passenger

Both feet and leg assemblies shall be chémevard in such a way that the feet take
up natural positions on the floor, between the atpeg pedals if necessary. Where
possible the left foot shall be located approxiryatke same distance to the left of
the centreplane of the 3-D H machine as the rigbt is to the right. The spirit level
verifying the transverse orientation of the 3-D ldahine is brought to the horizontal
by readjustment of the seat pan if necessary, oldjysting the leg and foot
assemblies towards the rear. The line passing ghradle "H" point sight buttons
shall be maintained perpendicular to the longitabaentreplane of the seat.

2/ Tilt angle, height difference with a seat mougtisurface texture, etc.
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If the left leg cannot be kept paralleltihe right leg and the left foot cannot be
supported by the structure, move the left footlunts supported. The alignment of
the sight buttons shall be maintained.

Designated seating position: outboard rear

For rear seats or auxiliary seats, the legs astdol as specified by the manufacturer.
If the feet then rest on parts of the floor which at different levels, the foot which
first comes into contact with the front seat slsaltve as a reference and the other
foot shall be so arranged that the spirit levelrgivthe transverse orientation of the
seat of the device indicates the horizontal.

Other designated seating positions:

The general procedure indicated in paragraph 4ahdve shall be followed except
that the feet shall be placed as specified by éecle manufacturer.

Apply lower leg and thigh weights and leved 8:D H machine.

Tilt the back pan forward against the forwstimp and draw the 3-D H machine away
from the seat-back using the T-bar. Repositior3tieH machine on the seat by one
of the following methods:

If the 3-D H machine tends to slide rearwast the following procedure. Allow the
3-D H machine to slide rearward until a forwardihontal restraining load on the
T-bar is no longer required, i.e. until the seat pantacts the seat-back. If necessary,
reposition the lower leg;

If the 3-D H machine does not tend to stielerward, use the following procedure.
Slide the 3-D H machine rearwards by applying azontal rearward load to the

T-bar until the seat pan contacts the seat-badk figere 2 of Appendix 1 to this

annex).

Apply a 100 +10 N load to the back and pan assembly of therB4Dachine at the
intersection of the hip angle quadrant and the MHmasing. The direction of load
application shall be maintained along a line pag$in the above intersection to a
point just above the thigh bar housing (see figuref Appendix 1 to this Annex).
Then carefully return the back pan to the seat-bdatiare must be exercised
throughout the remainder of the procedure to prevee 3-D H machine from
sliding forward.
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4.11. Install the right and left buttock weightslahen, alternately, the eight torso weights.
Maintain the 3-D H machine level.

4.12. Tilt the back pan forward to release theitensn the seat-back. Rock the 3-D H
machine from side to side through 10° arc (5° taheaide of the vertical
centreplane) for three complete cycles to releaseagcumulated friction between
the 3-D H machine and the seat.

During the rocking action, the T-bar of the 3-Drtachine may tend to diverge from
the specified horizontal and vertical alignment.eTh-bar must therefore be
restrained by applying an appropriate lateral ldadng the rocking motions. Care
shall be exercised in holding the T-bar and rockimg3-D H machine to ensure that
no inadvertent exterior loads are applied in aie@rbr fore-and-aft direction.

The feet of the 3-D H machine are not to be restchor held during this step. If the
feet change position, they should be allowed toaiamn that attitude for the
moment.

Carefully return the back pan to the seat-backcatk the two spirit levels for zero
position. If any movement of the feet has occumadng the rocking operation of
the 3-D H machine, they must be repositioned devia!:

Alternately, lift each foot off the floor the mmum necessary amount until no
additional foot movement is obtained. During thfirlg, the feet are to be free to
rotate; and no forward or lateral loads are to jyeliad. When each foot is placed
back in the down position, the heel is to be intaohwith the structure designed for
this;

Check the lateral spirit level for zero posititfimecessary, apply a lateral load to the
top of the back pan sufficient to level the 3-D ldahine's seat pan on the seat.

4.13. Holding the T-bar to prevent the 3-D H maehirom sliding forward on the seat
cushion, proceed as follows:

(a) return the back pan to the seat back;

(b) alternately apply and release a horizontalweed load, not to exceed 25 N, to
the back angle bar at a height approximately acémre of the torso weights
until the hip angle quadrant indicates that a stgdasition has been reached
after load release. Care shall be exercised torerkat no exterior downward
or lateral loads are applied to the 3-D H machiihanother level adjustment of
the 3-D H machine is necessary, rotate the backfpaward, re-level, and
repeat the procedure from paragraph 4.12.
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Take all measurements:

The co-ordinates of the "H" point are meadwvith respect to the three-dimensional
reference system;

The actual torso angle is read at the bagke quadrant of the 3-D H machine with
the probe in its fully rearward position.

If a re-run of the installation of the 3-D riachine is desired, the seat assembly
should remain unloaded for a minimum period of 3ih rprior to the re-run.
The 3-D H machine should not be left loaded ongéat assembly longer than the
time required to perform the test.

If the seats in the same row can be regaadesimilar (bench seat, identical seats,
etc.) only one "H" point and one "actual torso afigihall be determined for each
row of seats, the 3-D H machine described in appehdo this annex being seated
in a place regarded as representative for the Towe. place shall be:

in the case of the front row, the drive€eat;

in the case of the rear row or rows, an outer. seat
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DESCRIPTION OF THE THREE DIMENSIONAL "H" POINT MACHIE */
(3-D H machine)

1. Back and seat pans

The back and seat pans are constructed of readgstastic and metal; they simulate
the human torso and thigh and are mechanicallyedirag the "H" point. A quadrant
is fastened to the probe hinged at the "H" pointiasure the actual torso angle.
An adjustable thigh bar, attached to the seat @stablishes the thigh centreline and
serves as a baseline for the hip angle quadrant.

2. Body and leg elements

Lower leg segments are connected to the seatgsmébly at the T-bar joining the
knees, which is a lateral extension of the adjustahigh bar. Quadrants are
incorporated in the lower leg segments to measunee kangles. Shoe and foot
assemblies are calibrated to measure the foot afgke spirit levels orient the

device in space. Body element weights are placetieacorresponding centres of
gravity to provide seat penetration equivalent #@h&g male. All joints of the 3-D H

machine should be checked for free movement wittendountering noticeable
friction.

*/  For details of the construction of the 3-D H miaehrefer to Society of Automotive
Engineers (SAE), 400 Commonwealth Drive, Warrendaennsylvania/15096, United States of
America. The machine corresponds to that desciibé&O Standard 6549-1980.
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Figure 1- 3-D H machine elements designation
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Figure 2- Dimensions of the 3-D H machine elements and thiatribution
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THREE-DIMENSIONAL REFERENCE SYSTEM

1. The three-dimensional reference system is defibg three orthogonal planes
established by the vehicle manufacturer (see figure

2. The vehicle measuring attitude is establishedpbgitioning the vehicle on the
supporting surface such that the co-ordinates efittucial marks correspond to the
values indicated by the manufacturer.

3. The co-ordinates of the "R" point and the "Hinp@re established in relation to the
fiducial marks defined by the vehicle manufacturer.

Zero Y plane (vertical

longitudinal zerc plane)

Zero X plane (vertical

transverse zero plane)

N

2

Zero Z plane
horizanial zero plane)

Figure- Three-dimensional reference system

*/  The reference system corresponds to ISO stards8@d, 1978.
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REFERENCE DATA CONCERNING SEATING POSITIONS
Coding of reference data

Reference data are listed consecutively for eaelirgy position. Seating positions
are identified by a two-digit code. The first digitan Arabic numeral and designates
the row of seats, counting from the front to thar ref the vehicle. The second digit is
a capital letter which designates the location e seating position in a row, as
viewed in the direction of forward motion of thehiee; the following letters shall
be used:

L = left
C = centre
R =right

Description of vehicle measuring attitude

Co-ordinates of fiducial marks

List of reference data
Seating position: ..........ccoeeiiivinnens

Co-ordinates of "R" point

Design torso angle .............c...ecomeme.
Specifications for seat adjustment *

horizontal: ...................
vertical: ...,

angular: .........cccoeeveee
torso angle: .................

Note List reference data for further seating posgioamder paragraphs 3.2, 3.3., etc.

*/  Strike out what does not apply.
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(reserved)
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Annex 10
CALCULATION OF THE DETECTION DISTANCE
1. CAMERAMONITORDEVICE FORINDIRECT VISION

1.1. Resolution threshold of a camera

The resolution threshold of a camera is definethieyformula:

w, = 60—'8c
2N,
where:
w. - resolution threshold of the camera (arc-min)
Bc - angle of vision of the camera (°)
N: - number of video lines of the camera (#)

The manufacturer shall supply the valuesFpand N
1.2. Determination of the critical viewing distarmfethe monitor

For a monitor having certain dimensions and prioggra distance to the monitor can
be calculated within which the detection distanse dependent only on the
performances of the camera. This critical viewirgahce ¥, . is defined by:

where:

rmc - critical viewing distance (m)

Hn - height of the monitor image (m)

Nm - number of video lines of the monitor (-)

Weye - resolution threshold of the observer (minutearoh)

The number 60 is for conversion from minutes chas to degrees.
The manufacturer shall supply the values faradd N.

Weye=1
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Determination of the detection distance

Maximum detection distance within the catigiewing distance where, due to the
installation, the distance eye-monitor is less thamn critical viewing distance, the
maximum attainable detection distance shall benddfby:

D, D

rd = f = foﬁ
tan —= e
'-( GOJ tar{z,ch
where:
rq - detection distance [m]
D, - diameter of the object [m]
f - threshold increasing factor

wx Bcand N.according to paragraph 1.1.

Do =0.8 m

f=8

Detection distance greater than the critidgalving distance. Where, due to the

installation, the distance eye-monitor is more than critical viewing distance, the
maximum obtainable detection distance shall bendefi

Dy

w,
ta f'ﬁC. N, rotan 2%
2N, '0,01524D,, 60

ryg =

where:

rm - viewing distance to the monitor(m)
Dn - diagonal of the monitor screen (inch)
Nm - umber of video lines of the monitor (-)

Bcand N according to paragraph 1.1.
Nm andweye according to paragraph 1.2.
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SECONDARY FUNCTIONAL REQUIREMENTS

Based on the installation conditions, a deternomashall be made to discover
whether the entire device can still satisfy thectional requirements listed in

paragraph 6.2.2. of this Regulation, especiallygiaee correction, the maximum and
the minimum luminance of the monitor. It shall alse determined the degree to
which the glare correction will be addressed arel dhgle at which sunlight can

strike a monitor and these shall be compared tetneesponding measuring results
from the system measurements. This can be eitlsedban a CAD-generated model,
a determination of the angles of light for the devivhen mounted on the relevant
vehicle, or by carrying out relevant measurementstite relevant vehicle as

described in paragraph 6.2.2.2. of this Regulation.



