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A

PROPOSAL

Tabl e of contents, annexes, anend to read:

Annex 9 - M ni mum requi renents for sanpling by an inspector

Annex 10 - Definition and Sharpness of the "cut-off" Line for Head Lanps"

The text of the Regul ation, paragraphs 6.2.1 to 6.2.2., anend to read

"6.2.1. The passing beam shall produce a sufficiently sharp "cut-off" as
defined in annex 10 to this Regulation, to pernmit a satisfactory
adjustnment with its aid.

6.2.2.

The headl anp shall be visually ainmed by nmeans of the "cut-off" |ine
which is specified in annex 10 of this Regulation, so that:"

Par agraphs 6.2.2.1., anend to read (including the deletion of the reference to

footnote 9/

"6.2.2. 1.

and footnote 9/)

in the case of headl anps designed to neet the requirenents of
right-hand traffic, the "cut-off" on the left-half of the screen is
horizontal and, in the case of headl anps designed to neet the

requi renents of left-hand traffic, the "cut-off" on the right-half
of the screen is horizontal

The test screen for visual adjustnment shall be positioned at

either a distance of 10 mand this horizontal part of the "cut-off"
is situated on the screen 10 cm bel ow the | evel hh (see annex 3);
or at distance of 25 mand this horizontal part of the "cut-off" is
situated on the screen 25 cm bel ow the | evel hh (see annex 3);

and be sufficiently wide to allow exam nation and adj ustment of the
"cut-of f" over of at l|east 5° on either side of the v-v-line."

Par agraphs 6.2.2.2., anend to read:

"6.2.2. 2.

for horizontal adjustnent: The kink or el bow of the "cut-off" |ine
shall be situated at the V-V-line, as described in annex 10. | f

t he beam does not have a clear el bow, the |ateral adjustment shal
be effected in the manner which best satisfies the requirenents for
illum nation at points 75R and 50R for passing beanms for right hand
side traffic and for points 75L and 50L for left hand side
traffic."
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I nsert new paragraphs 6.2.2.3. and 6.2.2.4., to read:

"6.2.2.3. for vertical adjustnent: The horizontal part of the "cut-off" line
is nmoved from downward upwards and adjusted to its nom nal position
1% below the HHIline , as described in Annex 10, which is:

- 10 cm bel ow t he headl anp axis on the screen at 10 m di stance or
which is

- 25 cm bel ow the headl anp axis on the screen at 25 m distance.
6.2.2. 4. If, however, vertical adjustnment cannot be perforned repeatedly to

the required position within the allowed tol erances, the

instrunental method of annex 10, paragraphs 4 and 5 shall be

applied to test conpliance with the required mnimum quality of the

"cut-off" line and to performthe beam vertical adjustnent."
Paragraph 6.2.4., delete the reference to footnote 10/ and footnote 10/

Paragraph 7., the reference to footnote 11/ and the footnote 11/ (former)
renunber as footnote 9/

Annex 1,

Insert a newitem9.6., to read

"9.6. The determination of cut-off gradient was carried out at 10m/ 25m2/."
Item9.6. (former), renunber as item9.7
Annex 8,

Insert a new paragraph 1.5., to read

"1.5. At one of the sanpled headl anps in a series of sanples shall be
tested the quality of cut-off according to the procedure described
in to annex 10, paragraphs 2. and 3."

Annex 9,

Insert a new paragraph 1.5., to read

"1.5. At one of the sanpl ed headl anps shall be tested the quality of
cut-of f according to the procedure described in to annex 10,
paragraphs 2. and 3."



TRANS/ WP. 29/ GRE/ 2002/ 41

page 4

I nsert a new Annex 10, to read

Figure 1

"Annex 10

Definition and Sharpness of the "cut-off" Line for Head Lanps

Cener al

The lum nous intensity distribution of the headl anp shall
incorporate a "cut-off" Iine which enabl es the headl anp to be
adjusted correctly for the photonetric neasurenents and for the
ai mng on the vehicle.

The "cut-of f" line shall consist of

i) a straight "horizontal part" towards the left

i) a "shoul der line part" towards the right

iii) one clear "kink", in between and formed by the "cut-off"
parts defined above,

The characteristics of the "cut-off" line shall conply with the
requi renents set out in paragraph 2. to 4. bel ow

Shape of the cut-off |ine:

For visual adjustnent of the passing beamthe cut-off |ine shall
provi de a horizontal line for vertical adjustment of the headl anp
between 0.5° and 4.5° distant fromthe v-v-line (see Figure 1),
whi ch does not exceed a vertical extend of AR =0.2 degree up or
down.
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Vi sual adjustnent of the passing beam

Hori zontal adj ust nent:

The beamwith its the "cut-off" line shall be nobved fromright to
left (left hand traffic: fromleft to right) until the "kink" or
"elbow' is situated at the v-v-line. If the "el bow' forns no sharp



Figure 2
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enough edge, that point shall be taken, where the horizontal line
through the straight part and the steepest tangential |ine onto the

shoul der part of the cut-off |ine are crossing (for exanples see
Figure 2). The "shoul der line part"

(a) does not extend the tangential line "B" going fromthe "kink"
upwards to the right and being inclined versus h-h by 60°;

(b) does not extend the tangential line "A" going fromthe "kink"
upwards to the right and being inclined versus h-h by 10°;

(c) has a vertical extension of at |east AB=0.57° over a distance
of 2° to the left (right hand traffic) and 2° to the right
(left hand traffic).

a)

"cut-off" line

distinct kink " circle to indicate the "kink point",
defined according to the provisions
of paragraph 1.3. of this annex.

Vertical adjustnent:

After horizontal adjustnent of the passing beam according to
paragraph 3.1. above, the vertical adjustnment of the passing beam
shall be performed in such a way that the beamwi th its cut-off
line is nmoved from downwards upwards until the horizontal part of
the cut-off line is situated at nomi nal vertical position. |If the
horizontal part is not straight but slightly curved or inclined,
the cut-off |line between the distant, as described in paragraph 2
above, shall not exceed the range between two horizontal |ines
situated at 0.1° above and bel ow t he nomi nal position (see
Figure.2. above). The vertical adjustment shall be perforned in
the point 2.5 ° left (for beans for left hand side traffic: 2.5 °
right).

If the horizontal part of the cut-off |ine does not provide
sufficient quality for visual adjustnent or if the visual

adj ustnents of three trained individuals differ by nore than 0.2°,
the quality of cut-off shall be tested instrunentally for
conpliance with requirenments as foll ows.

Measur enent of the quality of cut-off:

Measurenents shall be performed by vertically scanning through the
hori zontal part of the cut-off line in angular steps of 0.01° at
ei ther a neasurenent distance of:



TRANS/ WP. 29/ GRE/ 2002/ 41

page 6

4.2.

4. 3.

- 10 mand a detector with a dianeter of approximtely 10 nm or
at a measurenent di stance of

- 25 mand a detector with a diameter of approximtely 30 mm

The measurenent of the cut-off quality shall be considered
acceptable if the requirenents of paragraph 3.1.2. of this annex
shall conply with at | east one measurenment at 10 mor 25 m

The measuring di stance at which the test was deternined shall be
noted down in paragraph 9 of the comunication form (see annex 1 of
thi s Regul ation).

After visual horizontal adjustnent according to paragraph 2.2
above, the scanning is done from downwards upwards through the cut-
off Iine along the vertical lines at 1.5°, 2.5° and 3.5° left (for
left hand side traffic: right) of the v-v-line). If so neasured,
the quality of the cut-off shall neet the follow ng requirenments:

No exposure of double |ines:

The sl ope of the vertical gradient of the luminous intensities
shal | be continuous and not expose nore than one vertical position
leading to

(d*(log lg) / dp2 =0

where v is the vertical angular value in degrees and I, is the
luminous intensity in cd at vertical angle B.

This requirenent is deemed to be met if within the vertica
interval of + 1° fromthe cut-off line, the slope of the gradient
contains no two or nore positions where:

d’(log lg) / dp? =0 and d*log lg) / dp?% =0 or
when such positions are found, when

| |ﬂ1'|ﬂ2|/| Bl-ﬁzl > 0,005X(|p1+|52)/0.1°.

Shar pness of cut-off:

If scanned vertically through the horizontal part of the cut-off
line at 2.5° distant fromthe V-V-line, the maxi num val ue neasured
for

G=(log Eg - 109 Eg+o1) )

is called the sharpness factor G of the cut-off line. The val ue
of G shall not be less than 0.13

Li nearity:

The part of the cut-off line which serves vertical adjustnent shal
be horizontal between 0.5° and 4.5° distant fromthe V-V-line.
This requirenment is deened to be net when the vertical position of
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the inflection points (where d? (log E) / dp?2 =0) at 1.5°, 2.5
and 3.5° horizontal distance fromthe v-v-line are |ocated within a
band width of + 0.2° fromthe nom nal vertical position of the cut-
off line at 2.5° sideward of the v-v-line, see Figure 3

Figure 3

v shoulder position and
4,5° 2.5° 0.5° inclination interval

h / h
nominal vertical position—p-

max vertical extend (linearity interval) VJ\ kink position

5. Instrunental vertical adjustnent:

If the cut-off Iine conplies with the above quality requirenents,
the vertical beam adjustnent can be perforned instrumentally. For
this purpose the inflection point at 2.5° distant fromthe v-v-1line
where d? (log E) / dv? = 0 is positioned at the nonminal position
bel ow the h-h-line. The nmovenent for neasuring and adjusting the
cut-off line shall be upwards from bel ow the nom nal position."

B. JUSTI FI CATI ON

A nethod for the nuneric definition and nmeasurenment of cut-off position and
shar pness has been devel oped, which can be used for instrunental aimng and
for the decision whether the cut-off |ine of a passing beam headl anp yi el ds
sufficient sharpness such that proper vertical aimis possible, be it visually
or instrunentally.

In order to adapt the shape of the cut-off line to the requirenments of the
Regul ation No. 112, as proposed Document TRANS/ WP. 29/ GRE/ 2002/ cc, GIB proposes
to anend the proposed definition and sharpness of cut-off also into the
headl amp Regul ati on No. 98 for asynmetric passing beam pattern

Literature

The mai n background and references are given in the follow ng publications

- H. J. Schm dt - C ausen, Methods for an objective determ nation of the position
of a "cutoff", CIE Congress 19th sess. TC 4.7 indiv. com Kyoto 1979

- R Rendu, UTAC report nr. 86 14.60.622/337, 1986



TRANS/ WP. 29/ GRE/ 2002/ 41
page 8

M Sivak, M Flannagan, D. Chandra, A. W GCellaty, Visual A nming of

Eur opean and U.S. Low Beam Headl anps, Report NO. UMIRI-91-34, University of
M chi gan, Septenber 1991

ClE-Draft Publication: "Definition of cut-off", Vienna 1993

H. J. Schm dt - C ausen, Evaluation of the Cut-Of Referring to Quality,
Proceedi ngs of Progress In Automobile Lighting, Vol. 1 , PAL 1995, p. 171

W Pol | ack, Journ. ATZ-worldw de, 100 (1998) 1
FM/SS 108 after inplenmentation of cut-off and visual aim 1998

NHTSA, Final Sunmary M nutes, Headl anp Regul atory Negotiation, Session 3,
Cct ober 18 and 19 ,

K. Manz, ARE MEASUREMENTS FOR THE CUT- OFF GRADI ENT OF HEAD LAMPS IN
DI FFERENT MEASUREMENT DI STANCES POSSI BLE?, paper presented at the SAE
Li ghting Conference 2000 in Detroit, Conference Paper # 2000-01-0803

K. Manz, Tol erances of Cut-Of-Measurenents, Proceedings of Progress In
Aut onobi | e Lighting, Vol. 8, PAL 2001, p. 635




