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Proposal

Paragraph 2.1.2.6., delete footnote /Zandamend to read:

"2.1.2.6. ‘Critical object” means a cylindrical object with a height of 0.80and a
diameter of 0.30 m."

Paragraph 2.1.2.7., amend to read:

"2.1.2.7. ‘Critical perception” means the level of perception that can just bmiobd
under critical conditions via the viewing systenedisThis corresponds to the
situation in which the representative scale of ¢hidcal object is multiple
times larger than the smallest detail that can éegived via the viewing
system."

Paragraph 2.1.2.9., amend to read:

"2.1.2.9. "Detection distance” means the distance measured from the centreedétis
of the camera to the point at which a critical abjgan just be perceived (as
defined by the critical perception)."

Paragraph 2.1.2.10., amend to read:
"2.1.2.10. (Reserved)"
Paragraph 2.1.2.11., amend to read:
"2.1.2.11. (Reserved)"

Insert a new paragraph 2.1.2.14. to read:

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

Paragraph 5.2., amend to read:

"5.2. An approval number shall be assigned to egph approved. Its first two
digits (at present 03) shall indicate the serieamiendments incorporating
the most recent major technical amendments madeeté&regulation at the
time of issue of the approval. The same Contrad¥iady shall not assign the
same number to another type of device for indivesion."

Paragraph 6.2.2.2.1., amend to read:

"6.2.2.2.1. The camera shall function well in caiwdis in which sunlight falls on the
camera. The saturated area, defined as the areehigh the luminance
contrast ratio (C=}/Ly) of a high contrast pattern falls below 2.0, st
cover more than 15 per cent of the displayed imagder the conditions of
paragraph 6.2.2.2.1.1. t0 6.2.2.2.1.4.

In case the camera system shows dynamical changie iblooming area
during the test the maximum blooming area shoufilfthe requirement."

Insert new paragraphs 6.2.2.2.1.1. t0 6.2.2.2.1.4., to read:

"6.2.2.2.1.1. A black and white test pattern, hgvenminimum contrast ratio of 20 shall
be positioned in front of the camera.

The test pattern shall be evenly illuminated at #omination of
3000 + 300 Lx.
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The test pattern shall be medium gray on averadeaver the complete area
viewed by the camerdhe camera shall view no other objects than tke te
pattern.

6.2.2.2.1.2. The camera shall be hit by a (simdlaten) light of 40 kLx, spanning an
angle between 0.6 and 0.9 degrees with an elevatnghe of 10 degrees
(directly or indirectly via a mirror) removed fromme optical axis of the
sensor.

The light source shall:

(a) have a spectrum D65 with a tolerance of £ 1500K

(b)  be homogeneous in space and time within aaoter of 2 kLx.

The emission of the light source in infrared sballnegligible.
6.2.2.2.1.3. There shall be no ambient illuminatéthe monitor during the test.
6.2.2.2.1.4. An example of the set-up is giverhifigure A below.

Figure A
Diagram of the blooming measurement set-up.

Black & white test pattern.

Lamps to make the test pattern evenly illungdat
Mirror.

High intensity light.

Camera. 6: Monitor."

Paragraph 6.2.2.2.4., amend to read:

"6.2.2.2.4. The measurements for the luminancerasnof the monitor shall be carried
out according to 1ISO 15008:2009."

Paragraph 15.3.1., amend to read:

"15.3.1. A device for indirect vision shall givecsuperformances that a critical object
can be observed by the driver over the entire reduield of vision, taking
into account the critical perception according phecedure of Annex 10.

Alternatively, the determination of the displayedjext size shall be
performed according to Annex 11."
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Paragraph 15.3.3., amend to read:

"15.3.3.

(Reserved)"

Paragraphs from 21.1. to 21.8., amend to read:

"21.1.

21.2.

21.3.

21.4

21.5.

21.6.

21.7.

21.8.

As from the official date of entry into ferof the 03 series of amendments to
this Regulation, no Contracting Party applying fRegulation shall refuse an
application for approval under this Regulation aeaded by the 03 series of
amendments.

As from [12 months after entry into forcetioé 03 series of amendments to
this Regulation], Contracting Parties applying tisgulation shall grant
approvals to a type of device for indirect visiomyoif the type meets the
requirements of this Regulation as amended by 3sefies of amendments.

As from [18 months after entry into forcetloé 03 series of amendments to
this Regulation], Contracting Parties applying tRsgulation shall grant
approvals to a type of vehicle with regard to thstallation of devices for
indirect vision only if the type of vehicle meetsetrequirements of this
Regulation as amended by the 03 series of amendment

As from [24 months after entry into force bé t03 series of amendments to
this Regulation], Contracting Parties applying tRisgulation may refuse to
recognize approvals of a type of vehicle with reger the installation of a
camera-monitor device for indirect vision or typecamera-monitor device
for indirect vision which have not been grantedaccordance with the
03 series of amendments to this Regulation.

As from 26 January 2010 for vehicles of catggM; and N and from
26 January 2007 for vehicles of other categoriegntcting Parties
applying this Regulation may refuse to recognizprayals of a device for
indirect vision which have not been granted in adance with the 02 series
of amendments to this Regulation.

Approvals which were granted to devices fafirect vision of Classes | or
[l pursuant to this Regulation in its original for(00 series) or modified by
the 01 or 02 series of amendments before the datatry into force of this

series of amendments shall remain valid.

Notwithstanding the provisions of paragrapgh2? approvals which were
granted to mirrors of Classes Il, 1V, V, VI or ursuant to this Regulation
as modified by the 02 series of amendments beftoeedate of entry into
force of this series of amendments shall remaiidval

The provisions of this Regulation shall naihibit the approval of a type of
vehicle with regard to the mounting of devicesifatirect vision pursuant to
this Regulation as modified by the 03 series of raingents, if all or part of
the devices for indirect vision of Classes | or With which it is fitted, bear
the approval mark prescribed by this Regulationits original form
(00 series) or modified by the 01 or 02 seriesneéadments."

Insert new paragraphs 21.9. to 21.11., to read:

"21.9.

The provisions of this Regulation shall not prohthie approval of a type of
vehicle with regard to the mounting of devicesifatirect vision pursuant to
this Regulation as modified by the 03 series of raingents, if all or part of
the rear-view mirrors of Classes I, 1V, V, VI odlywith which it is fitted,
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bear the approval mark prescribed by the 02 sefieemendments of this
Regulation.

21.10. Notwithstanding the provisions of paragraph<?., 21.4. and 21.5. above,
for the purpose of replacement parts, Contractirgti€s applying this
Regulation shall continue to grant approvals adogrdo the 01 series of
amendments to this Regulation, to devices for @division of classes | to V
and VII for use on vehicle types which have beempreyed before
26 January 2006 pursuant to the 01 series of amemdnof Regulation
No. 46 and to devices for indirect vision of cl&8dor use on vehicles which
have been approved before 26 January 2007 pursoathte 01 series of
amendments of Regulation No. 46, and, where apgpécasubsequent
extensions to these approvals.

21.11. Notwithstanding the provisions of paragraphs 2122.4. and 21.5. above,
for the purpose of replacement parts Contractingtid®a applying this
Regulation shall continue to grant approvals adogrd02 series of
amendments to this Regulation, to devices for edirvision for use on
vehicle types which have been approved before thie @nentioned in
paragraph 21.2 pursuant to the 02 series of amemdmaf Regulation
No. 46, and, where applicable, subsequent extensiothese approvals.”

Annex 5, amend to read:
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The above approval mark affixed to a device foirext vision indicates that the mirror is a
rear-view mirror, of Class Il, which has been appbin the Netherlands (E 4) pursuant to
Regulation No. 46 and under approval number 032%88.first two digits of the approval
number indicate that Regulation No. 46 alreadyudet the 03 series of amendments when
the approval was granted"...

Annex 10, paragraphs 1. to 1.2., amend to read:
"1. Camera monitor device for indirect vision
1.1. Determination of the smallest discernableibleta

The smallest discernable detail of the naked egét Bb defined according to
standard ophthalmologic tests like the Landolt Gt ter the Triangle

Orientation Discrimination (TOD) test. The smalldgcernable detail at the
centre of the viewing system can be determinedgutiie Landolt C test or
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1.1.1.

1.1.2.

the TOD test. In the rest of the viewing area timaliest discernable detail

may be estimated from the centrally determined kesiatiscernable detail

and the local image deformation. For instancehédase of a digital camera
the smallest discernable detail at a given pixehtion (in the monitor) scales
inversely with the solid angle of the pixel.

Landolt-C test

In the Landolt-C test, test symbols are judged h®y subject under test. In
accordance with this test the smallest discerndelail is defined as the
visual angle of the gap size of the Landolt C syhatdhreshold size and is
expressed in arcmin. The threshold size corresptinti®e size at which the
subject judges the orientation correctly in 75 pent of the trials. The
smallest discernable detail is determined in a fesblving a human

observer. A test chart containing test symboldased in front of the camera
and the observer judges the orientation of testb&ysnfrom the monitor.

From the threshold gap size of the Landolt C testl®l d (m) and the

distance between the test pattern and the camer@nDthe smallest

discernable detaibc (arcmin) is calculated as follows:

d 180(60
W, =—
D 7l
TOD test

The Landolt C test can be used to determine thdleshdiscernable detail of
the camera-monitor system. However, for sensoesystit is more suitable
to use the TOD (Triangle Orientation Discriminajiomethod which is
similar to the Landolt C method, but involves egtgélal triangular test
patterns. The Triangle Orientation Discriminatiorethod is described in
detail by Bijl & Valeton (1999), who provide pracai guidelines on how to
perform a TOD measurement. In the method, triamgidat patterns (see
Figure 1) are viewed through the viewing systemeundst. Each triangle
can have one out of four possible orientations Xage left, right or down)
and the observer indicates/guesses for each teiarsgbrientation. When this
procedure is repeated for many (randomly orientedhgles of different
sizes the fraction of correct responses can beeplofsee Figure 2), and
increases with test pattern size. The threshaliéfmed as the point at which
the fraction correct crosses the 0.75 level and lwarmbtained by fitting a
smooth function through the data (see Bijl & Vatetal999). Critical
perception is reached when the critical object @@mnequals two times the
width of the triangle at threshold size. The snsildiscernable detaitof) is
equal to 0.25 times the width of the triangle ae#imold size. This means
that, from the threshold triangle widéh(in m) and the distance between test
pattern and the camera D (in m) the smallest disd#e detaito. (in arcmin)
is calculated as follows:

_w i80[60

wC
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Figure 1

Triangular test patterns used in the Triangle Qaton Discrimination (TOD) method

Figure 2
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Typical relationship between the size of the trlarand the fraction of correct responses.
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Test pattern size

Determination of the critical viewing distaraiethe monitor

For a monitor having certain dimensions and propgrthe distance to the
monitor can be calculated within which the detettitistance is dependent
only on the performances of the camera. The clitieaving distance i is

defined as the distance at which the smallest distx@e detail displayed on

the monitor spans 1 arcmin measured from the dyedtuity threshold of a
standard observer).

0600180
T

rmcri'( -

where:
I'merit:  Critical viewing distance of the monitor (m)

S size of the smallest discernable detail on tleaitor (m)"

Annex 10, paragraphs 1.3.1. and 1.3.2. amend to read:

"1.3.1.

Maximum detection distance within the critical viegy distance where, due
to the installation, the distance eye-monitor ssléhan the critical viewing
distance, the maximum attainable detection distésdefined as:

_ D, 1600180
oo =y Ot

C

where:
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1.3.2.

ladose detection distance (m)

Dy: diameter of the critical object (m) accordingp@ragraph 2.1.2.6.; for
the calculation of 40se fOr class V and VI devices, a representative
value of 0,30 m shall be used

f: threshold increasing factor, which is equad to
o smallest discernable detail (arcmin)

Detection distance greater than the critical vignifistance. Where, due to
the installation, the distance eye-monitor is mtv@n the critical viewing
distance, the maximum obtainable detection distédefined as:

I

— _merit |]

rdfar dclose

m (m)
where:

e detection distance for distances larger than ¢hiéical viewing
distance (m)

lricose  detection distance for distances smaller than dtigcal viewing
distance (m)

r:  viewing distance, i.e. distance between eye andtoroim)

'merit. ~ Critical viewing distance (m)"

Insert a new Annex 11, to read:

"Annex 11

Determination of the displayed object size

1.
1.1.

1.2.
121

1.2.2

1.2.3

Camera monitor device for indirect vision
General

Determination of the displayed object size considbe possible appearance
of smear. The impact on the monitors image and emuence is the
occultation of the field of view and therefore dietobject. The following
differentiation is made:

Case A: Smear appears

Step 1: Under the condition described in grangh 6.2.2.2.1.2., measure the
width (s) of the vertical bar displayed on the ntone.g. with a measurement
microscope.

Step 2: Place the object at a defined distdrmm the camera. Measure the
width of the object displayed on the monitor (b)arsituation without real
sun light condition e.g. with a measurement micopsc

Step 3: Calculate the residual object width gccording to the following
equation:

al'] =60x 2><arctantis
2xr
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where:
a: residual width of the object displayed on the itmn(with smear)
(minutes of arc)
b: width of the object displayed on the monitorthwiut smear) (mm)
s: width of the smear (mm)
r: viewing distance (mm)
1.3. Case B: Smear does not appear
1.3.1. Step 1: Place the object at a defined distdérom the camera. Measure the

width of the object displayed on the monitor (b)airsituation without real
sun light condition e.g. with a measurement micopsc

1.3.2. Step 2: Calculate the object widi) &ccording to the following equation:
1 b
a['] =60x2xarctan—
2xr
where:

a: width of the object displayed on the monitor fwaitit smear) (minutes

of arc)
b: width of the object displayed on the monitortbwiut smear) (mm)
r: viewing distance (mm)
1.4. Data supplied by the instructions for use

In case of Class V and VI camera monitor devicesittstructions for use
shall include a table that shows the minimum andimam mounting height
of the camera above ground under consideration ifferent viewing
distances. The camera must be mounted within tpécaple height range.
The viewing distances shall be selected from tkenihed context of use. The
following table shows an example.

Viewing 0.5m 1.0m 15m 20m 25m
distance

Minimum Para. 1.4.1.| Para.1.4.1. Para. 1.4.1. Para. 1.4.1. Para. 1/4.1

mounting

height

Maximum Para. 1.4.2. Para. 1.4.2. Para. 1.4.2. Para. 1|4 Rara. 1.2.2.

mounting

height

1.4.1. The value of the minimum mounting heighttie same for all viewing
distances as it is independent of the viewing distalt is determined by the
dimensions of the field of vision and the fieldviéw of the camera. Use the
following working steps for determination of thenimum mounting height.

1.4.1.1. Step 1: Draw the intended field of vistonground.

1.4.1.2 Step 2: Place the camera above the fieldsadn in such a way that the

camera is viewing the field of vision. The latenadbsition shall be in
accordance with the intended mounting positiomatvehicle.
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1.4.13.

1414

1.4.2.

1.4.2.1.

1.4.2.2.

1.4.2.3.
1.4.2.4.

1.4.25.

1.4.2.5.

Step 3: Change the height of the cameyaeaground in such a way, that the
field of vision displayed on the monitor coversara at least as large as the
field of vision. Furthermore, the field of visionsglay should encompass the
entire monitor screen.

Step 4: Measure the height between cameda ground which is the
minimum mounting height. Report the result value.

The value of the maximum mounting heighdifferent for different viewing
distances as the displayed object size varies thghmounting height. Use
the following working steps for determination ofettmaximum mounting
height:

Step 1: Determine the minimum width, lof the critical object displayed on
the monitor for each viewing distance.

brin =2%r xtan
min 2><60

where:
r: viewing distance in mm
bmin:  Minimum width of the critical object displayed the monitor in mm

Step 2: Place the critical object inste drawn intended field of vision in a
position at which the distance between the critagject and the camera is
largest. The illumination conditions shall be irckwa way that the critical
object is clearly visible on the monitor.

Step 3: Select the first value of the fisviewing distances.

Step 4: Change the height of the cameyaeaground in such a way, that the
residual width B of the object displayed on the itamis equal to the
minimum width allocated to that viewing distance.

B=bnmin
where:

B: residual width of the object displayed on thenftar (which is "b" in
cases without smear and "b —s" in cases with gmieamm (see
paragraph 1.1. General)

Step 5: Measure the height between caraach ground which is the
maximum mounting height allocated to that viewinigtahce. Report the
result value.

Step 6: Repeat the aforementioned stepsdd5 for the other viewing
distances."




