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- irger Nygaacd,
Ministey of Justice, Demmark

= Mapei Rolvezava,
Central Organizatisn for Traffic Safety, Finland

- HAre Rumar,

YTI, Swedan

Bjern Brekke, Preject coordimator and repors editor

EFI, HRorway

In addition, the following pesons have cantributed
girectly to the wark of the project group. ineluding
'the studiss and expsrimental investigatiens which
have been performed:

- Harald Luné=-Jessen,
LTL, Denmark
- ©0lli Halonen.
Finnish Drganizarion fer Standardizatisn, Finland
- Tapani Timsnsn,
Technical Research Centre of Finland
— Ewen-Olaf Lundkvist,
VI, SZweden
- Bigrn Eide-Ul=en
EFI, Horway

Tha eoordinacing growy has gxamined and accepted the
report, and has at an earlier stage foswarded the
proposals of the project group of sechnical require-
menta for padestrian reczroreflactess, to the road
snd traffic awthorities of all the four countriles.

Scandinavian report ( Morkertrafik Night Traffic Rapport Nr. 5 1982).
[Linkoping, Sweden : National Swedith Road & Traffic Research Institute]
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imitiated studies in prder to deter=ine what reguire-
menta shouwld be put on recrpreflestsrs when the aim
is to ensure sufficient toaffic safety valus over a
reasosnable 1ife rime.

A asafery distance of 140 = was adopred as the basis
mf technigal regquirements. This led to a corsespond-
ing minimam retroreflecticon reguirement of about

300 mod/lux £or safe detection by car driversz on
yeliple illuminated roads.

The optical and physical propertiss of retroreflec—
tora have been reviswed. It turns out that tha
neuelded prismatic {cube—corner) retroreflector is
the most gfficient type for damngling tagse, whilae the
glass head retroreflector has properties that makes
it advantageous for permanent mounting on QArmENts
[retroreflective fabric).

Conprehensive investigaticons of retrereflector guali=
timg have been performed. Hew (unused)l materials
haws heen meazured, and the processes of wear and
tear during wvse have Deen studied, both by sinulated
strain in the lamoratory and by actoal use over time.
These results =zhow that polystyrene tags have a lifae
ti=e not much longer than one winter season (3 monthx).
while the 1life time of retreraeflesctive fabocics de=
pends greatly upen the garment treatment. especially
washing. HMost high-guality materials of tedsy will
locsa slmsat half of their initisl retrareflectinn
aftar 10 washins=. Alsc, the wasghing deteriaration
may be partly campensated by applying larger retro=-
reflectar areas on the pactisular garment.

The main conclusicn of the praseant Woark is a sat of
specifications for sach =ain tyza of retroreflec—
tor=: Tags and setroreflective fabrics. The speci-
ficatians state the functicnal reguiremsants and de-
scribe relevant laboratory tests desisned %o ensure
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1 VwISIBILITY A¥S SAFETY COF PEDESTRIANS IN WIGHT TRAFFIC
by Kire Bumar.

Tt is gensrally accepted khat night driving i;,:gq_-r
three times more hazardous than daylight driving
per driven km, ﬁnuéiﬁE:’ﬁin:E most of the traffiec
ia carried out during dSaylighe hours the absolutce
aceident figures are generally higher for daylight
illumination. But some accident types — such AE
pedestrians being hie by cars are in many count-
cims gven in &baslute figures =more freguent 1N
night driving than in daylight. These Types of
acetdents are narmally very severe since the speed
of the car is high and since the pedestrian is
completely unprotected.

Mot asly does accident statistics show vecy bad

figures for night driwving but basic research COn-
cecning vision under lew lewvels of illuminatisn —
alsa indisares that night drivimg is a sitwaclion

for which man is not comserecead and in which man®s
wisusl system proves ineffisient.

The visual system i= developed to functisa in gosd
lighting conditisns and has its highest performance
gharssteristics at normal daylight conditions. In
night driving conditiens on the sther hand, tha
visual sitwatisn is radieally worsened. The illumi=-
nation levels under which night trafflc is cacpied
sut are in the lower regicn of photopic wision where
the receptor =s=naitivity is considarably decreaned.
But it iz imoertame to stres3 that although it is
salled night traffie the illumination levels ace

so high that i+ is nokt scoptic wision that 15 used
in night t-afficz. We normally refsr o the night
traffic illpmimaticon levals as photopis oC S&30@LS.
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Besording to the Wordic Associaticn for Read Tech-
nigue (NVF 1974} tha shortest sale wisibilicy Jdis-
tance At a nocmal rural road speed of 50 k=ph is
140 =.

The various sffarts to aid the visual system pre-
sented and tested so far [optieal filters, glare
shield glasses, special adaptation lamps, drugds, ete.)
have begn unsuccassfel in improving visicn in real
night driving situations. On the other hand avery
sfforr should be taken to correct viscal deficien=

cies_uf the eye = @,.g, myopia, astigmatism,.

Tne possibilities ko improve visual parformance By
training are very limited. The contrast thresholds
are of a physislogical-optical natura sather than
pavehological. On the other hamd it is guite possible
tm train drivers what to look for, where to lsok far
it and when to loak for it. Together with having
drivers expecience how bad thelr vieibility lawvel
really is sugh & training would probably have faveur-
able =ffects on the acecident situaticn. The Ccompara=
tively good night driving statistics £or professianal
drivers —gives some hope for the effsct of training.

tn arder to make the traffic conditions dering night
driving correspond to daylight drivimg two gifferane
orinciples of light sources have been intrgduced =
road and wehicle lighting. Road lighting is amlvead

in principle but is a very expensive method iR
sparsely populated areas — such as the Kordic count-—
rieg. In wvehicle lighting the problesm is the EET ing
phase — bath tha initial part on high beam and tha
final part =n low beam. In this phase visibilicy dis—
rances te dark chiascts (pedestrians) on the road are
normally arcund 50 metres and very saldom abowve 100
merras (Johanssen et al 1961, Johansson & Famar TS,
Fumar 1974, Helmers & Fumar 1975, Helmers & T
1580} . The only pessibility o increass visiGiloiey T

!

Scandinavian report ( Morkertrafik Night Traffic Rapport Nr. 5 1982).

[Linkoping, Sweden : National Swedith Road & Traffic Research Institute]
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relate the CIL-valuss to visikiliry distances to
pedestrians in low beam - low beam sieuations (the
most difficult situation) is given in Figuze 1. This

tion sesms
n & Rumar

curve i3 based on the unpublished measurements ob-=

P e tained by Berggrund & Rumar (1375). As can be sesi

: from this curve a visikiliey distance of 140 metres
2@ possibili= _ s
e roughly reguires & CIL-value of 300 pod flux. G- el Ly

Padastrians sould be wearing retroreflactive paterial
! in the form of specizl auxiliary retroreflectors
legtive sueh as dangling tags or as retroraflectors fixed
ta the normal clothing. The danglinmg tag has been
shown to have a highar attention walue when it 1s
: clothes. rataking (blinking) as compared to the fixed retro-
reflector (Berggrund & Humaz 1975). But thae Eixed

recroraflestors improve the driver probabilicy to

identify the padestrian as being & pedestrian

and will

logy. Several

frterbom {pattern recognition) and not something elee. The
i solution.

Laan:%E;EiE33E_EE_EE!EEEi;ig_33_3952;3551.hu:_nﬁi£:h
e llnik 1@;@ Function. The more coomon cecroceflastors
becmur roads, the more importent becomes
a special way to identify padestrian retrorsafleetion

\s b pattern. Furthermere, the standard flat hanging tag =N
al 15E3. always runs the risk of not showing any of it retro-
‘ineiples reflective surfaces. Therefars in a lenger perspec-

m) mean

tive the fixed retroreflective materials seem moDe

‘ounc 2% promising. They de not damand anything from the f

ghts is wearer, thay ace always there and they always
“whita function — thak is usder two conditions: -
¥ distan—
with = that they are so placed that they ars effective
eatings in all horizontal dirsstisns,
wgll
- far that - that ehey gan endure normal wear and washing.
g TetEEg=
The larga effec: of pedsstrian ratroreflecmorizacion
is obtained on rosds withour statignary illudanaeioms.
areflsction But tests [Sergorund & Rumar 1975) have shown thas
ey ICIL), especially in wet conditisns the =ffect iz alee way
fare o staneial within strest lighted areas - poovided e

g

e ¥ e ST A

Scandinavian report ( Morkertrafik Night Traffic Rapport Nr. 5 1982).

[Linkoping, Sweden : National Swedith Road & Traffic Research Institute]
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Figure 1.
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The relatiosn between retroreflection and
derection diseance te a dark obstacle
equipped with retroreflectiva material
in & low beam = low beam sitgation.



