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The text reproduced below was prepared by the eken the Netherlands, in order to get more
objective requirements for camera monitor systemthé Regulation. It is based on informal
document No. GRSG-93-05 distributed during the tyhtleird session of the Working Party on
General Safety Provisions (GRSG) (ECE/TRANS/WP.B®G/72, para. 22). The
modifications to the current text of the Regulatiare marked inbold or strikethrough
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b In accordance with the programme of work of theaml Transport Committee for 2006-2010 (ECE/TRANS/AGd.1,
programme activity 02.4), the World Forum will déage harmonize and update Regulations in ordent@aece performance of
vehicles. The present document is submitted ificconty with that mandate.
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A. PROPOSAL

Paragraph 2.1.2.4amend to read:

"2.1.2.4. "Luminanceontrast’ eentrastmeans the-brightress—ratiominance difference
between an object and its immediate background/soding divided by the
luminance of the backgroundthat allows the object to be distinguished from its
background/surroundings."

Paragraph 2.1.2.6amend to read:

"2.1.2.6 "Critical objedt means a—cireutaspherical object with a diameter-5=0-8-m?
Dp=0.3m"

Footnote 2/ to paragraph 2.1.2 $hould be deleted.

Paragraph 2.1.2.7amend to read:

"2.1.2.7. "Critical perceptidnmeans the level of perception thzdn just be obtained

under critical conditions via the viewing system tht is used. This
corresponds to the situation in which the diameteof the critical object is a
multiple times larger than the smallest detail thatcan be V|a the V|eW|ng

Paragraph 2.1.2.9amend to read:

"2.1.2.9. "Detection distance means the distance measured—at—ground- |[dosh the

centre of the lens of the cameraiewingreferencepeoirtb the-extrem@oint at which a critical

object can just be perceiveds(defined by the critical perceptiontheimitirg—valuetfor-a
eritieal ———pereeption————just——————barely ——————achieyed
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Paragraph 2.1.2.10amend to read:

Paragraph 6.2.2.2,Jamend to read:

"6.2.2.2.1. The camera should function well unagv sunlight conditions. The camera shall
provide a luminance contrast of at least 1:3 urlder sun 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 shdlliminate the camera
with 40,000 Ix. The angle between the normal ef$bnsor plane and the linehe
camera shall function well in conditions in which anlight falls on the camera.
The saturated area (defined as the area in which éluminance contrast of a
high contrast pattern falls below 0.2 shall be linted. In the representative test
case with a (simulated sun)light of 40000 Ix on theamera, a background
illumination of 3000 Ix (x 25%) and a light sourcespanning an angle of 5° (x
10%), which is displayed at the centre of the monitr, the saturated area shall
be less than 10% of the image. A description oft@st method is given in Annex
9. A test method other that prescribed in Annex 9nay be used but evidence
must be furnished that it is equivalent:!

Paragraph 6.2.2.2,4amend to read:

"6.2.2.2.4. The measurements for the luminancerasimf the monitor shall be carried out
according to ISO 15008:2003."

Paragraph 15.3.1amend to read:

"15.3.1. A device for indirect vision shall givecsuperformances that a critical object can be
observed-withirall over therequired deseribedield of vision, taking into account
the critical perceptioaccording the procedure of Annex 10



ECE/TRANS/WP.29/GRSG/2008/3
page 4

Paragraph 15.3.3amend to read:

"15.3.3. (reserved) Forthe-determination-of-the-detectiostdneeincaseof-camera
: lovi or_indi ision_4 st hall_be

Annex 9 amend to read:

"Annex 9

reserved)

Test for the determination of the saturated area ofthe camera under the conditions
mentioned in paragraph 6.2.2.2.1

Measurement set-up

A high-intensity light (e.g., theatre spotlight) isreflected into the image using a small
mirror (see Figure 1). The illuminance of the cam® by the light reflected from the mirror
shall be 40,000 Ix. The light source is depicted iime centre of the camera: the light enters
the camera from the normal direction. A high contast black and white pattern (e.g. a
checkerboard pattern) is illuminated by a set of lenps to create an even illumination of
3000 (£ 25%) Ix.

The glare source should extend an angle (diametenj 5° (£ 10%). A schematic drawing of
the set-up is given in Figure 1.
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Figure 1 Diagram of the blooming measurement set-uf.: Black & white background.

2: Lamps to make the background evenly illuminated.3: Mirror. 4: high
intensity light. 5: Camera. 6: Monitor.

The mirror shall be placed such that its image is @sitioned in the middle of the pattern.
The luminance contrast between the white and blackreas in the display image can be
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measured. The saturated area is defined by the arem which the contrast of a high
contrast test pattern falls below 0.2. The contrds(C) is defined by the difference in
luminance between the bright L,) and dark (L, black) and regions divided by the

luminance of the bright (white) regions:

C:Lw_Lb
L )

w

The saturated area shall not cover more than 10% dhe display area.

In case the camera system shows dynamical changesthie blooming area during the test
the maximum blooming area should fulfill the requirement’’

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

"1.CAMERA MONITOR DEVICE FOR INDIRECT VISION

1.1. -Resolution-threshold-of-a-camera
I lution threshold of ic definethb f la:
[EQUATION TO BE DELETED!]
=60
2N,
where:
& —Fesolution-threshold-of the-camera-{aisy)
B. —angle-of-vision-of- the-camera (°)
Ne —number-of-video-lines-ef- thecamera{#)
The manufacturer shall supply the valuesffoand N
Determination of the smallest discernable detail. The smallest discernable
detail of the naked eye-isshall be defined according standard ophthalmologic
tests like the Landolt C test or the TOD test. Themallest discernable detail at
the centre of the viewing system can be determinagsing the Landolt C test or
the TOD test. In the rest of the viewing area themallest discernable detail may
be estimated from the centrally determined smallestliscernable detail and the
local image deformation. For instance, in the casef a digital camera the
smallest discernable detail at a given pixel locain (in the monitor) scales
inversely with the solid angle of the pixel.
1.1.1. Landolt-C test In the Landolt-C test teshbyls are judged by the subject under test.

In accordance with this test the smallest discdendbtail is defined as the visual
angle of the gap size of the Landolt C symbol akghold size and is expressed in
arcmin. The threshold size corresponds to the aiaghich the subject judges the
orientation correctly in 75 per cent of the trial$he smallest discernable detail is
determined in a test involving a human observer. tedt chart containing test
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1.1.2.

symbols is placed in front of the camera and theeoker judges the orientation of
test symbols from the monitor. From the threshadg gize of the Landolt C test
symbol d (in m) and the distance between the camigrdin m) the smallest
discernable detaib. (in arcmin) is calculated as follows:

d 180(60
W, = —

) [ arcmin]
D 7l

TOD test

The TNO Landolt C test can be used to determinesthallest discernable detail of
the camera-monitor system. However, for sensaesys it is more suitable to use
the TOD (Triangle Orientation Discrimination) methavhich is similar to the
Landolt C method, but involves equilateral triaragulest patterns. The Triangle
Orientation Discrimination method is described etail by Bijl & Valeton (1999),
who provide practical guidelines on how to perfoanTOD measurement. In the
method, triangular test patterns (see Figure 1)wawed through the viewing
system under test. Each triangle can have onefdaur possible orientations (apex
up, left, right or down) and the observer indicdgassses for each triangle its
orientation. When this procedure is repeated fanynrandomly oriented) triangles
of different sizes the fraction of correct respansan be plotted (see Figure 2), and
increases with test pattern size. The threshottefsred as the point at which the
fraction correct crosses the 0.75 level and carolained by fitting a smooth
function through the data (see Bijl & Valeton, 199Gritical perception is reached
when the critical object diameter equals two tintles width of the triangle at
threshold size. The smallest discernable detg)lié equal to 0.25 times the width
of the triangle at threshold size.

A v « >

Figure 1 Triangular test patterns used in the Triargle Orientation Discrimination (TOD)

method
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Figure 2 Typical relationship between the size ofhie triangle and the fraction of correct
responses.

1.2.

Determination of the critical viewing dist@naf the monitor

[EQUATION TO BE DELETED!]
where:

o tical viewina.di )
Her heiaht of t o m)
Ny - number of video lines of the monite) (

For a monitor having certain dimensions and properies, a distance to the
monitor can be calculated within which the detectia distance is dependent only
on the performances of the camera. The critical viging distancermcrit is defined
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as the distance at which the smallest discernabletail displayed on the monitor
spans 1 arcmin measured from the eye (the acuity tbshold of a standard

observer).
6160[180
Pt = ————— [m]
T
where:
rmcrit—critical viewing distance of the monitor (mp - size of the smallest

discernable detail on the monitor (in m)"

Paragraphs 1.3.1. and 1.3should be deleted.

Insert the following new paragraphs 1.3.1 and 1.3.2

"1.3.1. Maximum detection distance within the crittal viewing distance where, due to
the installation, the distance eye-monitor is lesshan the critical viewing
distance, the maximum attainable detection distances defined as:

_ D, (60180

(4

[m]

where:
raclose - detection distance [m]
Do - diameter of the critical object [m] which is egal to 0.3 m according
to paragraph 2.1.2.6
f - threshold increasing factor, which is equétb 8.
¢ - smallest discernable detail [arcmin] (see paragph 1.1.)
1.3.2. Detection distance greater than the criticaliewing distance. Where, due to the

installation, the distance eye-monitor is more tharhe critical viewing distance,
the maximum obtainable detection distance is defirtkas:

r..
r.dfar = - Edclos;e [m]

rm
where:
raar - detection distance for distances larger than theritical viewing distance
[m]
lraclose detection distance for distances smaller than theritical viewing

distance [m]

rm - viewing distance, i.e. distance between eye ammnitor [m]
Imerit - Critical viewing distance [m], see paragraph 1.2
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JUSTIFICATION

The requirements for the approval of camera-noorsystems and the installation on
vehicles seem to be unclear, like the provisiomddw sunlight conditions and the

visibility of critical object. The tests need otiwity in order to reduce different

interpretations and to improve reproducibility.

Correction of a typographic error. In &iddi the definition needs to be amended as
the used test method is based on another defiroficontrast.

For convenience reasons it is better écauspherical critical object as its shape does
not .depend on the viewing angle. The diameted,8fm is representative of the
object mentioned in paragraph 15.3.5.2.

Finally footnote 2can be deleted as this contains only an explamati the size of
0,8m of the previous critical object (which istabile for classes I.-.IV but not for
classes V and VI for which camera-monitor systeresaiowed).

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

The detection distance will be based oneasurement of the smallest discernable
detail using Landolt-C or TOD procedures and widl bxpressed as a distance
between the camera and the required field of visioks the present detection
distance is measured on ground level an editorie@reiment of the definition of
"detection distance" is needed.

The words "critical field of vision" i®hused in the regulation, so this definition can
be deleted.

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

As standard EN 12368, related to tradfgnal light, cannot be applied directly to
camera’s the test conditions for the blooming testich simulates the influence of
low sunlight on the performance of a camera, haenlredefined. Also the area in
which the contrast is below a certain value haslse¢ on a maximum of 10% of the
image on a monitor. The details of the test aszifipd in Annex 9; as the described
test is just a possible test, also equivalent wstpermitted.

This concerns a clarification that athlg measurement of the luminance contrast of
a monitor has to be performed according ISO-stah@i&008.

Clarification that the critical object htasbe seen all over the required field of vision
and not only on one point of that field. Furtherma reference to Annex 10 has
been inserted for details about the determinatfdhedetection distance.

The reference to Annex 10 can be deletédsgcorporated in paragraph 15.3.1.
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Annex 9

This new annex contains a detailed measuring séuge test in which low sunlight falling on
the camera is simulated.

Annex 10
The procedure for calculating the maximum detecti@iance on the basis of video lines has

been replaced by a new procedure based on ophtlugimdests like Landolt-C or TOD
(Triangle Orientation Discrimination).



