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1. | NTRODUCTI ON

At the forty-seventh session of GRE, the expert from Gernany nade a
presentation of the accident avoi dance research, in which various
possibilities of emergency braking brake |ight display were tested and
eval uated, with various thresholds for activation and deacti vati on
(informal document No. 11):

(a) increased brake light surface area and intensity at high decel eration;
(b) integral brake Iight (S3 |anp indicating braki ng decel eration degree);
(c) flashing hazard warning | anps at hi gh decel erati on;
(d) continuously alighted rear direction indicator |anmps at high

decel erati on.

The expert from Germany drew attention to the final report of the study
which is available in the website of the Bundesanstalt fuer Strassenwesen
(Federal H ghway Research Institute): http://ww. bast.de

At the forty-eighth session of GRE, a denobnstration was given in the
prem ses of the Palais des Nations of a nunber of configurations.
On the basis of the ensuing discussion, the experts from Germany revi ewed
their proposals which are now presented in revised versions.
Further, the Chairman proposed that all GRE participants reconsider the
proposals with regard to the:

(1) cost-efficiency of such a system

(ii) light-signalling device (“red col oured” stop-lanps or “anber
col oured” hazard warning signal),

(iii) illumnating surface (single |lanmp or additional |anp),

(iv) mandatory or optional installation of emergency braking
signalisation

(v) val ue of deceleration at which the system has to operate,

(vi) flashing rates of the light-signalling device,

(vii) vehicles already stopped in the traffic as a result of energency
or ordinary decel eration.

There are sol utions possible, which are very cost efficient with regard to
the profit of increased safety.

The col our of the signal Stop is red.

The col our of Warning signals is yellow (amnber).

The followi ng safety concept in addition to the revised proposals cover al so
the points (iii) to (vii) above

An anendnent in the Vienna Convention is necessary with regard to the red
flashing of the Stop Lanps.

In addition, a diagram should pass on the idea visually, also a |list of
literature, which gives an inpression about the activities and a nunber of
research projects on this matter
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Saf ety concept for vehicle braking nanoeuvres

In the past years, a series of investigations have shown that an inproved
brake signalling systemmay inprove road safety!

The follow ng concept is developed to inprove the information “brake” by an
i ncrease of recognition through a brake force display. This inproves

traffic safety.

“normal ” braking:
stop signal at “normal” |ight |evel si gnal

col our red

activation of the service brake

reduction of speed

st op manoeuvre at | ow speed

normal stop or brake nmanoeuvre in town traffic

“intensified” braking:
stop signal at intensified |ight |level (optional only!) signal colour red

strong brake manoeuvre with high deceleration (e.g...a > 5ms2 on
usual dry roads}

vehi cl e stops without problens
and vehicle stops inside normal traffic conditions

stoppi ng vehicle is not necessarily an obstacle

“emer gency” braking:
flashing stop lanps with high frequency (f ~ 5Hz) signal colour red
braking with hi gh decel eration in dangerous situations {e.g....a > 7nfs?
on usual dry roads}

is function of speed, deceleration, additional information as Brake
Assi st ance, ABS, etc.

protection of a stopped vehicle:
special signal for information “vehicle is an obstacle” - signal col our anber

st opped vehicle is a dangerous obstacle
automati c activation of hazard warning | anps e.g. after
“emer gency” braking manoeuvre [and | ow speed (v < 10km h)]

or after a crash.
Vi enna Convention Chapter 11, Article 32, paragraph 13:

13. Hazard warning signal nmay be used only to warn other road-users of a
particul ar danger:

(a) Wen a vehicle which has broken down or has been involved in an
acci dent cannot be noved i medi ately, so that it constitutes an

obstacl e to other road-users;
(b) VWhen indicating to other road-users the risk of an inm nent

danger .
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LI TERATURE

This is a collection of literature to the item“Inproved Rear Lighting”
wi t hout the claimof conpleteness!

The number of independent studies and investigations show the need for an
i mprovenment of the rear signalling system especially the stop signal
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Minster: LIT-Verlag, 1997

LEE, D. N.: A theory of visual control of braking based on information
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collision estimtes, Perception, 12, 1983

SCHI FF, W & DETWLER, M L: Information used in judging inpeding
collision, Perception, 8, 1979

YILMAZ, EE H & WARREN, W H.: Visual control of braking: A test of the
tau hypothesis, Journal of Experinental Psychol ogy: Human Perception and
Per f or mance, 21, 1995

HORST, R van der: Tine-to-collision as a cue for decision-making in
braking, in: AL G GALE et al. (eds.), Vision in Vehicles Il1l, Amsterdam
Nort h- Hol | and: El sevi er Sci ence Publishers, 1991
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the role of tinme-to-collision information in braking, Ergononmics, 39,
1996

JANSSEN, W H., MCHON, J. A & HARVEY, L. 0.: The perception of lead
vehi cl es nmovenment in darkness, Accident Analysis & Prevention, 8, 1976

SANDERS, M S. & McCORM CK, E. J.
Human factors in engineering and design, 6th ed. New York u. a.: MG aw
Hll, 1987

JOHANSSON, G & RUMAR, K.: Drivers' brake reaction tinmes, Human Factors,
13, 1971

BURCKHARDT, M : Reaktionszeiten bei Notbrensvorgangen, Koéln: Verlag TOV
Rhei nl and, Mai 1985

POSNER, M: Orienting of attention, Quarterly Journal of Experinental
Psychol ogy, 32, 1980



TRANS/ WP. 29/ GRE/ 2002/ 43
page 6

El MER, M, NATTKEMPER, D., SCHROGER, E. & PRINZ, W: Unwillkirliche
Auf mer ksamkeit. In: 0. NEUMANN & A. F. SANDERS (Hrsg.), Gbttingen:
Hogrefe, 1996

FENK, J., PRAXENTHALER, M : Experinmentelle Untersuchungen zur
Ver hal t enswi rksankeit nmehrstufiger Brenmsstarkeanzei gen, BMVAG Okt ober
1998, not published

FENK, J., PRAXENTHALER, M : Zusammenfassender Bericht dber di e BFD
Fel dunt er suchungen von VTl und TRL, BMWAG Juli 1999, not published

FENK, J. PRAXENTHALER, M: Efficiency of Braking Intensity Indicator,
PAL- Synposi um 1997

FENK, J. PRAXENTHALER, M Eval uation of braking performance with a Brake
Force Display in a follow ng-car situation, PAL-Synposium 1997

FENK, J. Schindler V.: Verfahren zur Optim erung der Wahrnehnbarkeit von
H nder ni ssen fir den nachfol genden Verkehr, Procedure for Optimzing the
Recognition of (bstacles by Followi ng Traffic, Autonobiltechnische
Zeitschrift (ATZ) 96 (1994) p. 308; also distributed as |Informal
Docunment at 33rd GRE 17 to 21 Cctober 1994

MUTSCHLER, H.: Warning systens in vehicles, Technical Report |SQO TC
22/ SC 13/ W5 8 N333, Karl sruhe: Beratungsburo fir Ergonom sche Fragen,
2001

ELSCHNER, H.: Optimierung des ruckwéartigen Signal bildes von Pkw
sowi e weitere Beitréage zur Kraftfahrzeugtechni k, Forschungsprojekt i. A
der Daimer Benz AG 1992, not published

WOODSON, W E., TILLMAN, B. & TILLMAN, R Human factors desi gn handbook,
2nd ed., New York u. a.: MGawHill, 1992

AULBACH, J.: Rickwéartiges Signal bild bei Gefahrenbrensung, personal
comruni cati on, 2001

AULBACH, J.: Optische Rickwartswarnung, Abschlussbericht BMW AG Dezenber
1988

GERHABER, M, WERMUTH, G, BARSKE, H.: Das Integral-Brenslicht IBL, ein
wi rksamer Beitrag zur Verm nderung von Auffahrunféllen, M 1999

REI CHELT, W: Optim erung Rickwartiges Signalbild, power point
presentation, personal conmmunication, 2001

MESEBERG H.-H.: Wrksankeit vertikaler Leitelenente fir
Stralenarbeitsstell en, Bundesanstalt fir StraBenwesen, Novenber 1997

W NTERHAGEN, J.: Der neue Peugeot 607, Autonobiltechnische Zeitschrift,
2000
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W EMANN, H.: El ektronisches 2-Stufen-Brenslicht, personal comunication,
2001
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Mgl i chkei ten ei ner verzdgerungsabhéangi g gest euerten Warnbl i nkanl age und
ei nes Zwei - oder Mehrstufenbrenslichts, Deutsche Kraftfahrtforschung und
St raRenver kehrstechni k, Heft 205, 1970

GAIL, J.: Energency Brake Display for Rear End Acci dent Avoi dance, power
poi nt presentation, Informal Docunent No. 11, 47" GRE 2001

Schm dt - d ausen, HJ.: Brake Force Display; Informal Documnent 42M GRE
14" to 16'" April 1999

Armbruster D.: Optimerung der visuellen Informationsibermittlung durch
adapti ve Kraftfahrzeugl euchten, Thesis TU Darnstadt, Herbert Uz Verl ag,
Minchen 2001

Ri pperger J.: Lichtechni sche Anforderungen an Schluss- und Brensl euchten
far Kraftfahrzeuge, Thesis TU Darnstadt, Herbert Uz Verlag, Minchen2001



