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Headlamp aiming from a practical point of view

Drawing: TAK, supplemented by BASt

Headlamp aiming system

e Four independent elements: vehicle, headlight aiming device, area of
placement of headlight aiming device, area of placement of vehicle

o Ideally: all areas have no evenness deviation, all axes of the coordinate
systems are parallel, i.e. there's one reference coordinate system only

e Reality: areas may have longitudinal and transverse inclination and
evenness deviation

Marek Zoller 11/2019 Slide No. 2



Section F1 - Active Vehicle Safety and Driver Assistance Systems e [ m

Headlamp aiming from a practical point of view

Proposal of the GRE-IWG SLR

With regard to measuring accuracy the worst case of 6.2.6.1.2. of
the proposal is:

0,5m<h<09m -0,2 % resp. -2 mm/m (MIN) -03%<e<-0,1%
resp. -3mm/m<e<-1mm/m

Here |0, 1 %] remain for the combined resp. extended standard
uncertainty of all sources of uncertainty of a headlamp aiming

system in practical use (e.g. for PTI).

This would ensure that a headlamp would not glare (e = 0,0 %).
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Headlamp aiming from a practical point of view

Measurement uncertainty of a headlight aiming system at OEM

¢ ¥ Pictures: Dirr Systems AG

For "End-of-line" control ideal conditions (vehicle positioning in front
of headlamp aiming device; floor areas and surfaces; software-
based evaluation of low beam adjustment) exist:

For example Durr Systems AG indicates a measurement accuracy of <0.1 % (<3.43")
for their “x-light" system (boundary condition: light emerging point at the headlamp is
positioned in front of the lens centre).
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Measurement uncertainty of a headlight aiming system in practical use

Source of uncertainty Value | Symbol | Probability Divisor | Standard
+[%] distribution uncertainty Uc : combined standard
[GUM?] [%] uncertainty
U.: extended standard
uncertainty (U. = k * u,

with k = 2
HAD-calibration 0,181  Upap-cal Type B/ V3 )
rectangular

I_--—
statistical spread of

HAD-area Unap-area  TYPE B/ individual
rectangular measurements (Type A,
normal distribution) and
the vehicle-area into
Vehicle-area Upraes  Type B/ 3 ) account u.and U_are
rectangular expected to be:
I_--—
U.= 0,29 %
Operator (inspector) Type B/ \6 ~ 0,04
triangl’”ar 1: Guide to the Expression of Uncertainty in Measurement

2 2
Us = \/(uHAD—type _cert) + (uHAD —cal)2 + (uHAD—scale )2 + (uHAD—area )2 + (uHAD—area —caLl)2 +oet (uop)
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Conclusions
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Effects of vehicle dimensions within the vehicle placement area

Distance optical box < headlamp Space requirements of vehicles
] 3| | | ™ Tabelle 3-19: Kenngréfien der Bemessungsfahrzeuge fir Parkfldchen nach EAR 05
S AuBienabmessungen
" PG [P P e P
[m] [m] [m] [m] [m] | [m] [m]
Fahrrad 1,807 0,60 | 1,009
Moped 1,80 0,60 1,008
Kraftrad 2,20 0,70 1,009
Personenkraftwagen 4,74 2,70 0,94 1,10 1,76 1,51 5,85
Lastkraftwagen
Transporter\Wohnmobil | 680 | 3.95 096 | 1,98 217 2,70 7.35
Kieine Lkw (2-achsig) 846 | 520 140 | 2.6 229 3,80 877
Grofie Lkw (3-achsig)  [10.10 | 5,30 148 | 332 255 3.80 10,05
Lastzug 18,71 10,30
Zugfahrzeug (3-achsig) 9,70 5,289 1,50 2,92 255 4,00
Anhanger (2-achsig) 7,45 4,84 1359 1,26 255 4,00
Sattelzug 16,50 | 7,80
Zugmaschine (2-achsig) 6,08 3,80 1,43 0,85 2,55 | 4,00
Auflieger (3-achsig) __ [1361 | 7.759 | 161 | 425 255|400 |
Picture: BAS Kraftomnibusse
Reise-, Linienbus 12,0m [12,00 | 5,80 285 | 3,35 2,55 3,70 10,50
Reise-, Linienbus 13,7m |13.70 | 635" | 287 | 448 | 255  |370 | 1125
) ) ) . . Reise-, Linienbus 15,0m |14,85 6,95% 310 4,90 255 | 3.70 11,95
In pr|nc|p|e, with a ra||_gu|ded HAD and the Gelenkbus 1790 [508/599 | 2,65 | 3,37 285|295 11,80
distance to be technically maintained, the vehicle
must be able to be moved on its area due to the Non-observance of undetected elevations or
different overhang lengths. The beginning of the dents in the beginning of the vehicle-area
vehicle-area is therefore of increased importance inevitably has an influence on the result of
with regard to the knowledge of any existing the headlamp adjustment.

evenness deviations.
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Headlamp aiming from a practical point of view

Effects of evenness deviations within the vehicle placement area

Vehicle: Passat [Typ 3c) with Xenon headlights o
Tyre pressure: Tyres: Wheelbase: 278 cm +0,5 cm

front rear front rear e-value: 1,0 %

270 kPa 270 kPa 205/55 R16 205/55 R16 e-value: 1,0%

Location: BASE, Test facility hall 3

HAD: Maha Lite 1.1 | Distance HAD-headlight: ca. 40cm

change of height at tyre contact point: by wooden boards with a thickness of 9,2 - 9,3 mm
Reference plane: horizontally aligned scissor lift
Testresults:

a) Initial state b) dent of -3 mm rear right and | c)dent of -3 mm rear left and
elevation of +3 mm rear left elevation of +9 mm rear right
1,0% 10% 1,0% 1,0% 1,0% 1,0%

O O o

O =) O I

/////////

d) dent of -9 mm front left and e) dent of -9 mm rear left and f} dent of -9 mm front left and
right right right and elevation of +3 mm
14% 14% 0,7..0,8% 07..08% rear left and right
0 - :

- 1,5% 1,8%
1 10

Pictures: BASt
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Effects of evenness deviations within the vehicle placement area

a) Initial state

left headlight:

b) dent of -9 mm rear right and

elevation of +9 mm rear left
left headlight:

c)dent of -9 mm rear leftand
elevation of +9 mmrearright
left headlight:

d) dent of -9 mm front leftand
right

left headlight:

e)dent of -9 mm rear left and
right

left headlight:

f) dent of -9 mm front left and
right and elevation of +9 mm
rear leftand right

left headlight:

Asymmetrically occurring deviations from
evenness (depressions/dents in one lane and
no deviations or elevations in the other lane
and vice versa) in the area of the rear axle
show (almost) no influence on the
measurement for checking the headlamp
adjustment. In most cases, the running gear
can compensate for this type of evenness
deviation.

Symmetrically occurring deviations from
evenness (depressions/dents or elevations at
both lanes) in the area of the rear and front
axle show an influence on the measurement
for checking the headlamp adjustment. The
running gear cannot compensate for this type
of evenness deviation.
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Thank you for your attention!
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