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Studies have shown that

| * approximately 65 % of all rear
‘¢ end accidents and

« approximately 50 % of all
crossroad accidents

could be avoided if the driver has 0,5 seconds more reaction

time. Enkel
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The clear recognition of the signals is very
important!

Which situations have an influence to
the detection of signal lamps?
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Phantom light effects

Phantom light signal:

A Signal could be recognised, but the signal is not switched on

* Affected by the reflexion of sunlight

Colour wash out effect:
» strong desaturation of the signal colour

* reduced visibility
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Typical standardised measurement arrangement

for signal colour washout

E = 40000 Ix /

1 = test projector,

2 = light source of the test sample,

3 = Lens of the test sample,

4 = photometer head, (y = photometer head aperture, o = source aperture)
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Colour Wash Out:

Relatively big deviations results
from the first colour wash out
investigation:

Where should be the limits?

No direct correlation of these

", - izlery dull & very brig;ht sig~na\;_ Iamps _t(_) the time delay If.1

of 0.2 - 70,000 plux « recognition and colour shift could
| " St ~ be determined!

-O‘i.d‘ o IO.iST o tO.iGT o tO?TI o '0'!8

This way seems to be not successful!
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Next step: Investigation on contrast:

Experiment set-up

« Signalling lights (dir. indicator and stop)

 Luminance camera

. Sun simulation
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Principle Test set-up for measuring the reaction time:

llluminated background _

Observer Roof of the light channel
: (Day time conditions) \

| Mirror
uﬁuuuuuuuuuuuuuuuuuuuu

i\ Shutter
\ . e
Rear signalling lamp

Sun simulator

A

»
>
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Some results: signal ,,direction indicator” (not complete)
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Reaction times (Indicator) of eight rear end light with and without sun simulation
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Some results: signal “stop” (not complete)
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Reaction times (Brake light) of eight rear end light with and without sun simulation
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Result:

Different sensitivities to external light.

Increased reaction times of some signalling lamps can be
considered as crucial!

A relative high number of signalling lamps show no negative effect!
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Measurement method:

Precondition

Evaluation only for signal area and close to the signal

Possible method (first approach)

Generation of a mask from the signal area
- Pixels with luminance higher than 11000 cd/m?= 1

- Pixels with lower luminance =0
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Lo Mean luminance of the signal

Len........ Mean luminance of phantom by irradiation with sun light and switched off
signal

Fen....... Minimum value of the quotient from the luminance of the signal L to the

luminance of the phantom light Lph
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Signal turn indicator
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(a)

Luminance pictures (signal indicator) (a) mask, (b) luminance of signal, (c) luminance of phantom
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Signal “direction indicator”
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Luminance pictures (direction indicator) (a) mask, (b) luminance of signal, (c) luminance of phantom
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Signal “Stop”
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Luminance pictures (stop lamp), (a) mask, (b) luminance of signal, (c) luminance of phantom
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Signal brake
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Luminance pictures (stop lamp) (a) mask, (b) luminance of signal, (c) luminance of phantom
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Table 1. Results signal (direction indicator)

Test sample “RL-05" “RL-01"
L [cd/m?] 36311 92207
Lo, [cd/m?] 32288 2045
For, 1,1 45

Table 2. Results signal (stop)

Test sample “RL-05" “RL-01"
L [cd/m?] 50095 23563
Lo, [ed/m?] 29444 575
Fon 1,7 41
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1,4

2 There is a good correlation between
L

" the luminance factor F;, = T and
Ph

the reaction time (delay) of the observers

Reaction Time / [s]

20 30 40 50 60 70 80 90 100
Faktor / [1]
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Determined factors Feh in a wide range

—> Different sensitivities to external light

Factor Frhis a good base to evaluate the signal at daylight conditions

Possibility to improve traffic safety
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Next Tasks:
Analysis of

- Data from more signalling lamps

- Measurement method

- Luminance method
- with camera
- with classic luminance meter
- with other means ...

- scaling of the surface illuminance
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Final:

Matching of the test method(s) by the results of the observers.

The goal:

To develop a good reproducible test procedure,
suitable to be the base for proposals
to amend the relevant ECE regulations.

12.09.2008 Phantom light effects - Survey to the current study for signaling lamps 23



GROUPE DE TRAVAIL “BRUXELLES 18527

WORKING PARTY "BRUSSELS 1252”7

The work will be continued ....
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Thank you for your attention !
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