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Safety implications of a pedestrian protection system - the

driver’s point of view

Abstract: Pedestrians can sustafatal injuries, even in low-speed
collisions. Active pedestrian protection systems, such as an Active
Bonnet, have been shown tatigate the outcome of a collisiofhe
study reported here aimed to discowdrether such a system could have
any negative impacts on the driveOne of the characteristics of the
Active Bonnet is that, when deployetl partially occludes the driver’s
visual field. This driving simiator study quantified the amount of
disruption to normal driving when the system is deployed, for drivers of
three different heights. Curved and straight sections of road were
simulated and occlusion time variediween 0.5 seconds and 4 seconds.
In general, drivers’ reaction tthe deployment of the bonnet was to
decrease their speed; this was most noticeable for drivers at the lowest
eye-height both in the straight andrnoed sections ofoad. On straight
sections of road, drivers were altdtemaintain vehicle speed and lateral
control for up to three seconds of partial occlusion of the visual field. For
curved sections, this upper thinetd was found to be only two seconds,
reflecting the higher workload in the curved sections. When occlusion
was lifted, drivers tended to thenuitge in lane — a possible “panic”
effect. As drivers became more familiar with the system, they applied the
brakes less. In conclusion, according to the scenarios tested in this study,
drivers appear to be altie cope with partial ocakions of two seconds or
less and there is some evidence thaanic reaction can be lessened by
familiarisation.

Keywords: Active Bonnet; occlusion; drer performance; safety



1 Introduction

More than one million people worldwide are killed in road accidents every year, more
than a third of which are pedestrian$iéTWorld Bank, 2006). Compared with injured
vehicle occupantpedestrians sustain more divers@ries resulting in higher injury
severity scores and mortality (Brainard, 1986)a vehicle-pedestrian front impact, the
vehicle bumper makes contact with the loilirabs, the bonnet then strikes the lower
limb or pelvis, and, finally, th head and upper torso hit theface of the bonnet or
windscreen, Kigure 1). Simulations of such impacts show thatlkdestrian wraps
around the front of the vehicle and as thkigke subsequently Bkes, the pedestrian
continues to move forwasghile the vehicle deceleratéSrandall, Bhalla and Madeley,
2002).

Figurel Sequence of events impadestrian-vehicle crasiandallet al. 2002)

Such impacts commonly result in injuryttte head and lower limbs and given that
head trauma is responsible for most pedastmortalities (Yoshidat al. 1999; Matsui
et al. 1998), vehicle design shduhcorporate a more forgiwg head impact area. This
is particularly important in the area around the windscreen frame and the parts of the
bonnet, with little deformation space leath (Kuehn, Froeming and Schindler, 2005).
These areas can produce skull and facadtérres, even &w speeds (Mizuno and
Kajzer, 2000). Giving sufficient clearanbetween the (flexible) bonnet and (stiff)
engine components would allow for a moregiving deceleration of the pedestrian’s
head, thus mitigating the impact. Aerodgmeally, this is a challenge for vehicle
manufacturers and thus aheative solutions have been suggested. The European
Experimental Vehicle Committee (EEVC) hasaftied procedures to assess vehicles for
pedestrian protection, which have been usitkin the EuroNCAP procedures since
1996. The procedures are now coveredbueopean Directive (2003/102/EC) and a
number of vehicle manufacturers haveiemented various pedestrian protection
systems.

One such protection system is known ag\ative Bonnet. This system raises the
bonnet in the event of allision thus providing spadeetween the bonnet and the
engine components. This allows a moracgful deceleration of the pedestrian’s head
while maintaining traditionddonnet geometry during normal operation of the vehicle
(Fredriksson et al., 2001). With approximat882o of impacted pedestrians being hit by
the front of a passenger vehicle, in the E@, llenefits of such a protection system could
be substantial (EEVC, 1998; Yang, 1997). Naga et al. (2005) used a simulation
model of a dummy body to evaluate a pgphood system and reported a 30% reduction
in Head Injury Criteria (HICyalues whilst Fredriksson et al.

(2001) reported reductions in HIC valusstween 18-90%, depending on the test-point.
Kuehn et al. (2005) used an assessmeartquiure called VehiclRelated Pedestrian
Safety index (VERPS) to quantify the bé&tgeof a pop-up bonnet system. This index
combines accident analysis, simulation anehgonent testing and provides a measure of
safety which a particular vetie can provide for the head of a pedestrian in a frontal
impact. The authors calculated the benefigasately for childremnd adults, and found



that the VERPS score reduced markedly when a pop-up bonnet was introduced.
Children were particularly protected as tt@naller size means they are more likely to
impact with the bonnet, rather thaay the windscreen or A-pillars.

The Active Bonnet System is one which hass plotential to decrease the severity of
pedestrian injuries. However, one of taracteristics of thactive Bonnet is that
when deployed, it partially occludes théver’s visual field. Therefore, whilst
pedestrian safety is improved, there are unkmeffects of such ptal occlusion on
driver performance. Previous research &sidiave used full occlusion paradigms as a
way of, for example, quantifying distracticaused by in-vehicle technologies, such as
route guidance systems. Table 1 lists a nurobéhresholds of visual demand found in
the literature. Thesare thresholds which define the maximum amount of time a driver
should have their eyes off the road.

Table 1 Proposed visual demand thresholds

Source Measure Threshold
Single glance duration 2 seconds
Zwabhlen et al. (1988)
Glance frequency 4 glances
ISO 15007-1 (1997) Single glance duration 2 seconds
SAE J2396 (1999) Single glance duration 2.5 seconds

While Zwahlen et al. (188) report some empiricalvidence in supporting their
proposed thresholds, neither ISO 1500[24997) nor SAE J2364 (1999) state the
background for claiming their thresholds. lderthese rules shoulet considered as
approximations, rather than a threshold abskich safety decreases. Extended glances
away from the forward view (or in thease occlusion of the forward view by the
deployment of the system) could causess lof situation awareness and reduce the
amount of visual information available. Agesult of this, drivers’ control of the
vehicle could be impaired.

As demonstrated in Senders et all'967) model of driver visual sampling and
information processing, drivers are able to giaaway from the forward view as long as
the amount of external traffic informatiorostd in the working memory can meet the
demand of information input for the driving taskence, the difficulty of the driving task
largely contributes to the duram that drivers can afford to glance away from the road
scene ahead without compromising the abtlitynake satisfactory manoeuvres. For
example, glances of 3 seconds might not teaghfety implications when driving at 10
mph on an open road. In contrast, a driver mayeaible to afford glances of more than
1 second without endangering themselvesahdr road users when driving at 30 mph
in an urban environment. External objestish as other road @1 or infrastructure
layouts are easily predictable in the formguation but not in the latter. Hence, an
assessment criterion that uses only glancatatun without taking driving task difficulty
into account is inappropriaténdeed, Lai (2005) found thabne of the secondary task
performance measures (e.g. glance duratia@s a reliable predictor of driving
performance, without taking the influencetbé difficulty of the driving task (e.g.
driving speed) into account.

The study reported here attempted to qugniié amount of disruption to the normal
driving task, when the system was deployEtk length of time tht the Active Bonnet



is employed for will also impact on drivperformance and a vehicle manufacturer
should attempt to minimise this. Howeviglis not known what this maximum length of
time should be: thus the aim of the study wasstablish the “cutff’ point. Since the
amount of occlusion imposed by the Active Behis mediated by the eye height of the
driver, such that shorter drivers in lowgating positions experience more occlusion,
three seating positions were evaluatédaddition, this study evaluated driving
performance in both low workload conaditis (straight road driving) and higher
workload scenarios (driving in a curve). eltisual demand of driving in a curve has
been found to be higher, compared toigtraroad driving, as determined by the
occlusion method (Tsimhonnd Green, 1999). Finally, familidy effects were studied,
to assess if drivers’ initial reaction to theployment of the bonnet was representative of
subsequent ones.

2 Methodology

2.1 The Driving Simulator

The study was carried out using a driving sirmi@&onsisting of a filrscale car with all
of its basic controls and dashboard instratagon fully operational. On a 2.5m radius,
cylindrical screen in front ahe driver, was projected aatetime, fully textured and
anti-aliased, 3-D graphical scene of theuattworld. This scene was generated by a SGI
Onyx2 Infinite Reality2 graphical workstation.

The projection system consisted of fiveviard channels, the front three of which
with a resolution of 1280x1024 pixels. The imagese edge-blended to provide a near
seamless total image, and along with twogdeeral channels6@d0x480 each), the total
horizontal field of view was 230°. The vertidald of view was 39°. A rear view (60°)
was back projected onto a screen behinaténdo provide an image seen through the
vehicle's rear view and wing mirrors. Tharfre rate was fixed to a constant 30Hz. A
Roland digital sound sampler created realstiands of engine and other noises via two
speakers mounted close to each forward road wheel. Although the simulator was fixed-
base, feedback was given by steering torguelsspeeds at the steering wheel. Data were
collected at 30Hz and included driver behavimformation (i.e. drivecontrols), that of
the car (position, speed, accetaras etc.) and other autonomous vehicles in the scene.

2.2 Experimental design

There were two main variables of intstreOcclusion Time and Eye Height. The
order in which drivers experienced the diffiet Occlusion Times and the different Eye
Heights was randomised. The Occlusion Tnafers to the amount of time that the
driver’s field of view was pdially obscured by the deploymeottthe system. Six levels
of Occlusion Time were presented in straigéttions of road (0.5-4 seconds) and four
levels in the curves (0.5-2 seconds).e Thaximum occlusion time was shorter in the
curves to prevent a high number of drivieean loosing control of the vehicle and the
subsequent loss of data. T@eclusion Time refers to the time the system is maximally
deployed. At a frame rate of 30 Hz, the agphent phase had 66ms duration (2 frames)
and the resetting phase 231ms (7 frames).

Drawings were produced which showed was seating positions and occupant sizes
and the associated effect on forward visionin& was drawn from the occupant eye line
at a tangent to the bonnet (undeployed) andrevthis line interseed the ground line, a
distance was measured back to the front of the vehicle. The greatest distance measured



to the front of the vehicle was judged towerst case. This process showed that the

effect on forward vision for the majority ohses was similar, with the exception of

smaller occupants (5%ile) in a low seatpwasition. Thereforehe two extremes of
occupant sizes (5%ile & 95%ile) were ugedthis study assuming the normal driving
positions for these occupants were fully forward/uppermost (5%ile) and fully
rearward/lowest (95%ile). As the 5%ile fully down was easily the worst case, this was
also included.

These three Eye Heights were varied by aitgthe visual scene such that those sitting
at a lower position would have moretbeir visual scem obscured. A 95%ile
driver represents taller drivers and thusuld position the seat as far back and
as low as possible. The two 5%ile driv@re shorter driversne is positioned
as far forward and as high as poss{oletimal visual field), whilst the other
uses the lowest seating position (het optimal). These seating positions are

referred to as High, Middle and Low ihe remainder of the paper. The

appearance of the ActiveoBnet at the different eyheights is shown in

95"%ile occupant seated 5™%ile occupant seated in 5"%ile occupant seated in
in fully rearward & lowest fully forward & uppermost  fully forward & lowest
seating position seating position seating position

“HIGH” “MIDDLE” “LOW”

Figure2.

95"%ile occupant seated 5™%ile occupant seated in 5"%ile occupant seated in
in fully rearward & lowest fully forward & uppermost  fully forward & lowest
seating position seating position seating position

“HIGH” “MIDDLE” “LOW”

Figure2 Appearance of the Active Bonretthe different eye heights



These combinations of Occlusion and Eeights provided 30 events. In addition to
these 30 occlusion events a baseline ewas included. The bonnet was not deployed in
the baseline event but data weti collected in order tonake a statistical comparison.
The baseline event lasted for 4 seconds. geli@e event was included both on a curve
and a straight, in each of the three Eye Haigiut give a total 36 scenarios. Familiarity
effects were also investigated by exaimjntwo identical scenarios (in terms of
Occlusion Time) one of which was the vemsfideployment, and the other was placed at
a later point on the road netvk. It was decided that, bad on past occlusion work
(Zwahlen et al., 1988), thesnario using 2 seconds of occlusion would be most
appropriate to use. This increased thebar of scenarios to 39, see Table 2.

Table 2 Matrix of testing scenarios

Occlusion Seating Position
time (secs) High Middle Low
2.0 Scenario 1 Scenario 14 Scenario 27
0.5 Scenario 2 Scenario 15 Scenario 28
1.0 Scenario 3 Scenario 16 Scenario 29
g 15 Scenario 4 Scenario 17 Scenario 30
-% : . :
b= 2.0 Scenario 5 Scenario 18 Scenario 31
3.0 Scenario 6 Scenario 19 Scenario 32
4.0 Scenario 7 Scenario 20 Scenario 33
4.0 (baseline) Scenario 8 Scenario 21 Scenario 34
0.5 Scenario 9 Scenario 22 Scenario 35
1.0 Scenario 10 Scenario 23 Scenario 36
g 15 Scenario 11 Scenario 24 Scenario 37%
3
2.0 Scenario 12 Scenario 25 Scenario 3§
4.0 (baseline) Scenario 13 Scenario 26 Scenario 39




2.3 System design

The car manufacturer produced side-profilawngs to provide information on driver’s
head position and bonnet length. An aniorativas created to givee illusion and the
associated occlusion of the Active BohBgstem deploying and resetting. The
animation recreated the dimensions of the system when deployed. The virtual bonnet
had the same characteristics and behavioiis asal-life equivient and occluded the

view of the driver to the same extent. Thias validated against car manufacturer data
for the distance in front of the vehicle that is occluded by deployment of the system in
the three different conditions. The noisdlw Active Bonnet deploying was recorded
and provided in .wav format. This wasiaated on deployment within the simulation.

2.4 Road layout

The simulated road layout was a general urban séeger€ 3). The road was a single
carriageway in each direction and each laas 4m wide. Many sections pasted end-on
end (with varying road furniture such as binlgs and trees) made up the complete road
network. A deployment was triggered on each of these road sections. A car ahead was
travelling at 40 km/h and participants werstmcted to keep upith this car at all

times. This was to ensure that drivers travelled at 40 km/h and also allowed the
investigation of car-following behaviouihe bonnet was only deployed if the time
headway between the two vehicles was 6 seconds or less.

Figure3 Screen shots from the experimental road

2.5 Data collection and analysis

Data were collected on straight and curveztes of road; each tifese road pieces was
divided into three sectis of equal length, (séegure 4). The events were designed like
this to provide comparative data: the length of time data was sampled was constant
within events. The sampling period was differbetween events due to the fact that
Occlusion Time varies.
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Figure4 Data collection on straightd curved sections of road

A

Wy

The straight section was 600m long angldgments of the Alive Bonnet occurred
mid-way along this section. The curved s&ticonsisted of 439.5m, 419.5m radius
circular bend to the left followed y77.1m, 419.6m radiusrcular bend tdhe right.

The deployment of the bonnet occur the entrance to the bend.

It was assumed that the driver would réaaine of three way® the deployment of
the Active Bonnet. They could apply theakes, slow down using engine braking or
maintain their speed. Associated with thesssctions, we might also observe changes in
lateral control of the vehicle. Depénd on the amount of occlusion, drivers may
exhibit a tendency to wander in their lanerexoHowever, it should be noted that drivers
may compensate for this decrease inqrannce by reducing their speed. Thus these
two variables are often intedated. The following measure&re used as indices of
driver behaviour.

Soeed was measured in the three roadisestand measures of mean speed and
changes in speed were also calculated.

Braking behaviour was recorded and a meaf propensity to brake and the
severity of that kaking were calculated.

Sandard Deviation of Lateral Position (SDLP) is a measure of how absolute lateral
position varies over time (or distance) and was used here as an indicator of lateral
control.

Time-to-line-crossing (TLC) is an alternative to SDLP and describes the
instantaneous time for the edge of the wheefross the edge (or centre) line, should the
vehicle remain on its current course with #ane speed (Godthelp et al., 1981). As the
vehicle approaches the edge or centre lih&; decreases until it reaches a minimum.

The data were checked for normality and homogeneity of variance using the
Kolmogorov-Smirnov and Levene tests resp@ty and subjected to Analysis of
Variance (ANOVA) to identify changes in bahaur. All levels of interaction were
included in the model. Comparisons warade between different Eye Heights, and
Occlusion Times in the separate Roadti®as. By comparing data obtained before,
during and after occlusion, the effecttbé deployment of the Active Bonnet was
determined. Separate analyses were caaigdor the straight and curved road
environments.

A total of 35 participants were tested, recruited from an existing database. The
sample included 17 males, with a reported average annual end¢4§,020 miles. In
addition, 18 females took part with a repdreeverage annual neihge of 8080 miles.
Participants were paid £10 and were tolat tihe aim of the studyas to establish the
appropriate seating position for drivers.



3 Results

The results are divided into four sectiptiee first three sections focus on driving
performance variables (speed, braking and lateral positioning). The fourth section
presents the results for the learning effedtghin these four sections are presented the
results for both the straight and curved roads.

3.1 Speed

A number of speed measures were takér. first used a measure of mean speed
across the three Road Sections of interesfofle, during and after occlusion). For the
straight sections of road, gidical analysis indicated th#tere was an effect of Eye
Height and Occlusion Time on mean speed.

However, of more interest was thmount by which drivers decreased their speed
when occluded. Spot speed was measureceartt of each of the three Road Sections.
This provided a measure of speed just befmausion, speed at the end of occlusion,
and speed downstream. When the AcBeoeinet was deployed, drivers significantly
reduced their speed by approximately 4 kin/the straights (F4,32]=10.8, p<0.01) and
2km/h in the curves, (F[2,32]=5.79, p<0.01), Begure 5. The smaller reduction in
speed in the curved sections is due to #ut that the occlusion times here were not as
long as in the straights.

O Straight & Curve
44

42
40 1
38 |
36
34
32 |
30

Mean speed (km/h)

%777
7777
7777

Section 1 Section 2 Section 3
(before occlusion) (during occlusion) (after occlusion)

Figure5 Mean speed before, during and after occlusion

More significantly, there wera number of interactions tveeen the variables. In the
straight road sectionthere were two-way interactiobgtween Eye Height and Road
Section (F[4,30]=7.86,p<.01) and betwdgre Height and Occlusion Time
(F[14,20]=3.67, p<.01). Additiotig, a three-way interactiobetween the variables
indicates that the relationship betweeraB&ection and Occlusion Time differs,
depending on Eye Height &§,6]=4.07, p<.01), see Figure 6 .
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Figure6 Speed during occlusion iye Height (straight road)

It can be seen that when driving a tHigh and the Middle positions, drivers only
reduced their speed in the orad 5 km/h, in the worst caseenario. It was only for the
lowest Eye Height that statically significant decreasés speed were found, and these
differences were only sigintant at Occlusion Times of 3 seconds (F[1,31]=8.07,
p<0.01) and 4 seconds (F[1,31]=14.21, p<0.00his speed reduction was in the order
of 10 km/h. Thus, partial occlusion causes ¢éhdisvers seated in the lowest positions to
significantly reduce their speediiife occlusion exceeds 3 seconds.

A similar analysis was undertaken farrved road sections. Again, there was
evidence of a cut-off point after which perftance showed a sigroint decrease from
the norm. The analysis revealed there tsigaificant main effects of Eye Height and
Occlusion Time ([F(2,32]=4.122, p<0.01)ch(F[4,30]=12.87, p<0.001) respectively.
These effects interacted with the effeat®foad Section, such that there was a
significant difference in the speed effectpdieding on how much the visual scene was
occluded by and for how long ([F(16,18]=4.122, p<0.01). Lookirga@ire7, it can be
seen that when driving at the High and the Mighdisitions, drivers only reduced their
speed by approximately 5 km/h. However, when driving at the lowest Eye Height,
drivers reduced their speed significantly more (up to 8 km/h). This difference was
statistically significant onlat the longest Occlusion Tinué 2 seconds (F[1,31]=7.02,
p<0.01).
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Figure7 Speed during occlusion by Eye Height (curves)

Thus, when driving in a curve, partial agsion caused those drivers seated in the
lowest positions to significantly reduce thsjreed, if the occlusion exceeded 2 seconds.



3.2 Braking

Whilst the speed measurements analyseated that drivers decelerate during
partial occlusion, it is ngiossible to establish whethihis was due to “foot-off-
accelerator” braking or foot ake activation. To alify this, the propensity to brake was
recorded during each of the events, Sggire 8. It can be seen that as Eye Height
becomes progressively lower, more drivaergage in braking. A chi-square analysis
revealed that, in straight sections ofdpthnis difference was significant for occlusion
times of 3 seconds and over. This effecs wignificant for the lvest seating position
only.
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Figure8 Number of drivers engagy in braking (straights)

There were no clear patterns in the data abthfor curved road sections, possibly due
to the smaller reductions speed noted earlier. Howevemen the amount of brake
pressure applied was analysed, there was ae&ffegt of Occlusioime (for the lowest
seat position)Figure 9.
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Figure9 Brake pressure (curves)
3.3 Lateral control

Drivers’ ability to maintain a straight cae during occlusion wasxamined first. This
was done by comparing standard deviation of lateral position (SDLP) in the section
immediately before occlusion, to SDLP whilst obscured.



As Occlusion Time increased, so did SDLFhis can be considered an experimental
effect — the longer we measure data, theenaieviation we can expect. There was no
main effect of Eye Height. However, theressmmain effect of Road Section such that
for all Eye Heights and all Occlusion Tim&DLP was significantly higher in Section 3
than in the previous two sectiorffi=(2,33]=144.45, p<0.01). This can be seeRigure
10. It appears that when drivers’ full visiereturned, theyniput (over) corrective
steering.
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0 0.5 1 15 2 3 4
Occlusion time (seconds)

Figure 10 Lateral control (straights)

With regards to curved sections of road thlationship is not sdear. The analysis
revealed no significant patternsthre data and this could blee to the fact that driving
strategies in curves are variable (e.g. sdmeers try to straighten out bends).

3.4 Familiarity effects

Two 2-second occlusions were included in eaictihe experimental runs. The first of
these was placed at the beginning of eadredwhilst the second was randomly placed
on the road (amongst the other events). @myfirst run was considered for each of the
drivers (in order to obtain a trueflection of novel behaviour).

No statistical effect of familiarity on spd at the end of the occlusion event was
found. Therefore drivers did not slow downmmevhen they had become familiar with
the scenariosHigure 1). An analysis was also undaken to discover how many drivers
braked during this first occlim event, compared to the later one. It can be seen that
when drivers first encountered an ocatustheir reaction was tapply the brake.

40 20
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c g 15

£% 319
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30 0

First deployment ~ Subsequent First deployment  Subsequent
deployment deployment

Figure1l The effect of familiarisation on driver behaviour (speed and braking)



4 Discussion

A driving simulator study was performeddaantify if there were any negative effects
of a pedestrian safety system, from the driver’'s perspective. An Active Bonnet was
deployed at numerous poirdkng a simulated drive, padly occluding the visual

scene for varying amounts of time. Dependinghe eye-height of the driver, the
amount of lateral occlusion was also edriDriver performance was monitored and
compared to a baseline condition (no occlusiddth straight andurved sections of
road were simulated within an urban eowmment with a 40km/h car-following scenario.
The aim of the study was to establish the masn length of time that the driver’s visual
scene could be occluded, before performance decrements were noted.

When the Active Bonnet was deployedydrs tended to decelerate, and kept
decelerating until the system was resetr the short occlusion times (less than 2
seconds), this deceleration was not significatiwwever, if the partial occlusion lasted
for 2 seconds or more in curves, or 3 secandsore in straights, then drivers reduced
their speed significantly. This effect was yobserved for those drivers in the lowest
seating position, i.e. those with the most olbattan. Therefore, with regards to driver
comfort and safety, future work should coles rapid deployment (and resetting) of
such systems, so as not to impinge onatrbehaviour. A long obscuration time is more
likely to cause the driver to brake (as obsdrnvethis study) and hence will have safety
implications for those drivers behind. Obusly, in the case of a real deployment
involving a collision with a pedgrian, these implications aireelevant; itis only in the
case of a false alarm that they are pertinent.

Due to these observed decreases in spee@rsinvere able to maintain control of the
vehicle whilst their vision was partialgbscured, although theveere some observed
effects when occlusion was lifted. Drivers teddo deviate in lane when full vision was
returned. It could be cohaled that this was a “panic” effect, with drivers over-
correcting their steering. Thpanic effect appeared talsside somewhat, in terms of
their propensity to brake. Driver reactit;the first deployment was compared to a
subsequent 2 second deployment. It was nibtawhilst there were no differences in
terms of speed reduction, when drivers faistountered an occlusion their reaction was
to apply the brake. Thigaction decreased on familiarity.

In conclusion, according to the scenarios tested in this study, drivers appear to be able
to cope with partial occlusns of two seconds or less. As long as the Active Bonnet is
able to reset itself within this timefrantbere should be no adverse effects on driver
performance, in the event of a false alafime obvious benefits in terms of pedestrian
safety will not be compromised by adverse effects on the driver.
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