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ABSTRACT

In order to efficiently reduce traffic fatal adents, it is important that all parties involvedtiaffic safety
(traffic participants, road infrastructure, and wfs) work in unison to implement countermeasuFes. this
purpose, it is necessary to analyze the reductfente of vehicle safety measures, the limitatiohgehicle safety
measures, and the accident patterns that remainthé vehicle safety measures are taken. In tidysthe fatal
accident reduction effect of vehicle safety measwambined with active and passive safety techiedogas
estimated for the accidents involving pedestriartich are the most common type of fatal trafficidents in
Japan. In addition, the characteristics of fatalidents in which vehicle safety measures are naotently
addressed are summarized.

First, we estimated the extent to which pedestasalities can be reduced through the AEB for pedns and
improvement of pedestrian head protection perfoneafror the remaining fatal accidents, we estim#ted
number of fatal accidents that could be reducedxpanding AEB functions (additional fatal accidezduction
effects are expected by increasing AEB corresponsliegarios) and by other vehicle safety measudes(eed
emergency steering systems, etc.). This clarifieseitent of fatal accidents that have not yet laeelessed by
vehicle safety measures. This study used accidatat cbllected by the Japan Institute for Trafficcilent
Research and Data Analysis (ITARDA) from year 2612017. The analysis assumed a vehicle safetyurgeas
penetration rate of 100%.

It was found that the number of fatal accidetsld be reduced by 20% and 29% by the AEB for peidest
and improving the performance of pedestrian heatkption in the daytime and nighttime, respectivilgould
also be observed that AEB function expansion anétdswther than AEB covered approximately 38% &3t 2
in the daytime and nighttime, respectively. The ltsssuggest that the accident reduction effect BBAor
pedestrians is significant, but that 42% and 48%acfidents are left behind even when the functional
enhancements of AEB and other vehicle safety mesisuesadded up in the daytime and nighttime, reispéde
In order to further reduce the number of accidéaftsbehind, it is efficient to to promote not onighicle safety
measures but also measures for the society asla.who

PURPOSE

The number of traffic accident fatalities in Japaasw,636 in 2021 [1], and although it is steadéglohing,
the downward trend has slowed. In particular, thepertion of pedestrians in the number of traffacident
fatalities is increasing, and under the safety ephof putting people first, the safety of pedestsi must be
ensured. To achieve a society without traffic agotd, more effective and efficient traffic safetganures must
be strongly promoted throughout all parties invdiiretraffic safety (traffic participants, road iaétructure, and
vehicles).

To that end, we first need to estimate the effécduorently anticipated measures (i.e., the nundferaffic
accident fatalities reduction effect), then, organihe issues for reducing the number of accidemtiser after
the implementation of such measures, and proposenmeasures with a view towards cooperation thbased
not only on vehicles but on people and the roadeds In terms of vehicle safety measures, theeeaative safety
technologies and passive safety technologies, 4t wstimating the effects of such measures, timbioation
of both technologies are assumed to produce canimeffects in light of the chronological flow ofcadents
(Figure 1). Therefore, it is ideal to estimate aenidreduction effects by combining the two techgis.
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However, there are only a few cases in which the effects of combining the two technologies were estimated.

The purpose of this study is to promote initiatives aimed at eliminating traffic accident fatalities. To that end,
we attempted an analysis to derive the traffic accident fatality reduction effect by combining active safety
technologies and passive safety technologies, with a focus on fatal accidents involving pedestrians. Furthermore,
we analyzed the characteristics of fatal accidents that are currently not addressed in vehicle safety, and organized
the perspectives for future safety measures.
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Figure 1. Concept of vehicle safety measures by combining active safety and passive safety with pedestrian
accidents

ANALYSIS METHOD

Overall policy

Figure 2 shows the basic concept of the analysis. In this study, we aimed to classify the areas that can be
addressed by vehicle safety measures and those that are difficult to address with vehicle safety measures, and
accidents corresponding to each area were aggregated using national traffic accident statistical data (macro
accident data). The areas that can be addressed by vehicle safety measures were further subdivided into three
areas: active safety measures (Advanced Emergency Brakes (AEB)), passive safety measures, and other vehicle
safety measures. For the reduction effects of active and passive safety measures, we targeted the typical equipment
in the pedestrian accident, and when estimating the reduction effect of passive safety measures, we aimed to avoid
overlap with the reduction effect of active safety measures. This method is described in detail in two next Section.
As for other vehicle measures, equipment that is not yet widespread but whose dissemination is expected in the
future was selected, and the areas of the target accidents were indicated.

Figure 3 shows the analysis flow for pedestrian accidents. First, we focused on AEB for pedestrian (henceforth,
“AEB”), a typical item of active safety measures for reductions that can be expected in vehicle safety measures
against pedestrian accidents. The accidents within the scope of AEB operation were classified into those for which
reductions can be expected and those for reductions would be difficult (fatal accidents that would be targeted by
AEB but for which reductions could not be achieved owing to the decreased performance of the AEB = reduction
difficulty). Next, we estimated the extent to which fatal accidents involving pedestrians among accidents for which
AEB reduction is difficult and accidents that are not targeted by the AEB could be reduced by designing vehicles
with improved pedestrian head protection performance. We also estimated the area of other vehicle safety
measures. Specifically, we estimated the number of fatal accidents that could be reduced by enhancing the AEB
functions (i.e., additional fatal accident reduction effects can be expected by widening the sensing range and
thereby diversifying the AEB response scenarios) or other vehicle safety measures (e.g., device for pedal
misapplication prevention, automatic high beam, Advanced emergency steering system). The remaining accidents
are currently unaddressed fatal accidents that cannot be addressed through vehicle safety measures.

In this estimation, we targeted accidents from 2015 to 2017, when the AEB had just begun to spread, and
assumed that the AEB dissemination rate was 0%. We estimated the number of fatal accidents that would be
reduced if the AEB were 100% disseminated.

Vehicle
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vehicle-based measures
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measures
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Figure 2. Accident classification method
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Figure 3. Pedestrian accident analysis flowchart

Estimation of fatal accident reduction effect of AEB
We used the macro accident data to estimate theteff the AEB on fatal accident reduction. The bédéa

of estimating the accident reduction effect wagdtrulate the number of accidents that can be ptedeby
equipping the vehicle with an AEB. The target AEBtatled vehicles were four-wheeled vehicles (ordmar
passenger + light(Kei) passenger + regular cartight(Kei) cargo) for which the Japan New Car Assesnt
Program (JNCAP) started evaluation tests from F¥2arid future installation was expected. Figureaishthe
procedure for effect estimation. First, we extrddte accident scenes where accident reduction teubxpected
by the AEB according to its function (i.e., accidet@rgeted by AEB). The commercially available AERIas
brake control when the system determines thatlsiool is unavoidable based on the distance anddspéa
pedestrian crossing the road as the vehicle igliraystraight ahead, and the conditions for exitngca specific
accident were set as listed subsequently. Addifignid is difficult to address scenes in which adestrian
suddenly rushes out of a blind spot. Therefore,dditeon to the extraction conditions, accidentsoiwming a
pedestrian “rushing out” in violation of the law rmeeexcluded as being out of the scope of suppaxid&nts
within the extraction conditions were aggregatedgardless of whether four-wheeled vehicles driviatdt or
not.

- Accident type: pedestrian-to-vehicle accident(adegtrian crosses road)

+ Action type: driving straight ahead

- AEB Operating speed range: driving speed (hazardgrettion speed for four-wheeled vehicles) not

exceeding 60 km/h
+ Pedestrian law violations: other than rushing out

The 2021 JNCAP AEB for pedestrian test results inditd@at most of the vehicle models tested earngdgie
scores. Therefore, it is assumed that AEB couldgnefatalities in all extracted accidents. Howettee, INCAP
results were obtained under limited conditions, andn actual traffic environment, the AEB may npermte
normally even within the above extraction conditigne., conditions in which it functions) owingttte weather
or the state of the detection target (i.e., whendbntour of the entire pedestrian's body is vagueh as when
the pedestrian is slouching or wearing a raincijt)Excluding such conditions from the aggregataditions
of the macro accident data, although desirablenfae precise prediction of effects, is difficulhérefore, in this
study, we estimated the extent to which the nunobaccidents were reduced after the introductioAlEB by
applying a coefficient for converting the JNCAP lenadion results under limited conditions into perfiance
under the actual environment (i.e., traffic envir@nt application coefficient).

The Ministry of Land, Infrastructure, Transport araliism [3] evaluated the degree to which accidesmise
reduced by an AEB with average performance. Intingysmacro accident data (2016) were used to attithe
accident rate of vehicles with and without an AEBnber of accidents per 1,000 vehicles per yeaghawn in
Table 1. The daytime accident reduction rate (wleixpresses the number of accidents that can beexl/bigl
equipping a vehicle with pedestrian AEB) were 35.Héwever, this value was attributed to not only AfeB
performance but traffic environment factors as weterefore, we investigated the JNCAP results,ctvhi
indicated the AEB performance, to extract traffiwieconment factors. The INCAP performance evaluatsults
of AEB in the same period as the evaluation' peai@isummarized in Table 2. For example, at a pestdsof 30
km/h, 95.8% of the vehicles successfully stop amfrof the pedestrian targetaccident reduction rate); however,
at 60 km/h, the accidence reduction rate, at 331886, different as a result of speed, and the ravagpe33.3-
95.8%. The accident avoidance rate of the AEB \atied to the accident data from 2015-2017 anc# feund
that the AEB reduced the accident rate by 76.4% §81(B9/13980) on the average. Therefore, the draffi
environment application coefficient was calcula#esd).467 (=0.357/0.764). Strictly speaking, itasgible that
the traffic environment application coefficientsritig the day are different from those at nighttitdewever, in
this study, we assumed that they were the same.

Omoda 3



Table 3 shows the final reduction effect of the AEB.2015-2017, there were a total of 3,441 accilent
involving pedestrian fatalities, 1,855 of which wevithin the scope of AEB operation. Of this numiaetotal of
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Figure 4. Reduction effect estimation flowchart fé&tEB for pedestrian
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Table 1. Average AEB for pedestrian accident redantrate (daytime)[3]

Accident rate Equipped 0.09
(number of accidents per 1,000 vehicles per year) Unequipped 0.14
Accident reduction rate 35.7%

ccident reduction raje =1 - (Accident rate of equipped vehicle) / (Accideste of unequipped vehicle)

Table 2. Test results of AEB for pedestrian in INEAdaytime) and estimated number of accident
reductions

Collision speed (km/h)

Collisi iti i
{ on <10 <20 <30 <40 <50 <60 Hazard recognition Number of Acmde.nt
Avoidance speed (km/h) accidents  |reduction
- 55.6%|- - - B B <10 2097 931.07,
Initial speed
. 0.0% 18.1%|- - - - <20 3761 3080.26
(=Hazard
. 1.4% 0.0% 2.8%|- - - <30 3741 3583.88
recognition
speed) 1.4% 11.1% 6.9% 4.2%|- B <40 3142 2400.49|
(km/h) 0.0% 2.8% 8.3% 15.3% 12.5%|- <50 1004 613.44
0.0% 19.4% 6.9% 4.2% 4.2% 31.9% <60 235 78.26
Total 13980| 10687.39
Table 3. Fatal accident reduction effect of AEB fpedestrian
Hazard recognition speed [km/h] <10 <20 <30 <40 <50 <60 <70 <80 <90 <100 >100 | Others Total
Total number of pedestrian to vehicle 248|  327| 276| 720 921] 648 195 66 15 10 8 7 3441
fatal accidents
AEB targeting fatal accidents 4 24 120 515 693 499 - - - - - - 1855
Fatal accidents reduction by AEB 1.87| 11.21| 56.04| 240.51| 323.63| 233.03 — — — — — — 866.29

Esti

mation of fatal accident reduction effect by pedestrian head protection perfor mance improvement

A majority of injuries to pedestrians in fatal atmnts are head injuries. Therefore, a shock-absgpdiructure
for the front part of the vehicle, such as a borid, has been adopted as a technology for pedesas a

pas

F
by i
ped

sive safety measure. In this study the reduefiect of this measure were analyzed.

igure 5 shows the relationship between all pe@dessiccidents and accidents where fatalities coelavoided
mproved pedestrian head protection performamnbe.reduction effect (s) was obtained by multipdythe
estrian head protection target accident (S) thiéheffect (E) arising from the improved pedestiead

protection. Pedestrian head protection perform@ncensidered effective in accidents where fatditannot be
prevented by the AEB. Therefore, it is crucial teyent overlapping effects with AEB when estimating éffect
of improved pedestrian head protection on fataidaet reduction. We estimated the effect throughftiiowing
procedure.

1) Estimate the number of fatal accidents that cbelghrevented by improving head protection perforrea

(Sutpy)
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2) Estimate the number of fatal accidents that \wgoéded with AEB that could be avoided by improvivead
protection performancegs

3) Estimate the number of fatal accidents thatdda avoided by improving head protection perforcean
excluding the overlapping effect with AEB,($.,- )

Of all pedestrian accidents, those that are tadgleyehead protection.$s+, were extracted by applying the
following restrictions.
- collision site where a pedestrian collide : “frafifour-wheeled vehicle”
+ body part of a pedestrian mainly injured: “head”

Accidents where fatalities were prevented by the AEB were subject to head protectiop) (8ere obtained
by limiting the AEB accident reduction effects iretprevious section to those subject to head piotect

For improvement of the pedestrian head protectieriopmance, we estimated the degree to which fatal
accidents could be reduced if vehicles with pertoroe equivalent to INCAP Level 5 became widespiaal.
effect is assumed to the difference in the fatalbie between the average performance of vehiaes 2010 to
2017 and the performance of vehicles that acquiM@AP Level 5 during the same period. Figure 6 shitves
the results of fatality rates by speed (numberatdlfaccidents / (number of fatalities + serioysries + minor
injuries)), and Figure 6(b) shows the fatality rbjespeed, as estimated by logistic regressiorechan Figure
6(a). It can be confirmed that INCAP Level 5 hadveer fatality rate over a wide speed range.

Table 4 shows the number of fatal accidents thaeweduced by improving the pedestrian head piiotect
performance. The estimated result after excludiegotrerlap with the final AEB was 41.50 cases.

All fatal accidents involving pedestrians

Head protection performance targeting

fatal accidents S

Fatal accidents that could be avoided through

head protection performance improvement s
(where B is excluded as overlapping part)

Figure 5. Relationship between AEB for pedestriancanumber of fatal accidents that could be redudeyl
pedestrian head protection performance
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Figure 6. Fatality rate by hazard recognition speed
Table 4. Reduction effect of improved head protentperformance
Hazard recognition speed [km/h] <10 <20 <30 <40 <50 <60 <70 <80 <90 <100 Total
Nurmber of fatal accidents Sa+pty 38 81 75 280 357 254 89 34 8 4 1220
S 1.40 1.40] 15.41] 88.26| 125.16] 88.26 — — — —| 319.90
Fatality rate reduction % E -0.41] -0.43] -0.01 1.58 4.92 8.85[ 10.43 8.81 5.96 3.52 —
Sa++y(=Sa+p+yXE) -0.16] -0.35| -0.01 4.42| 17.56| 22.48 9.28 3.00 0.48 0.14 56.85
Fatal accident reduction sp(=SpxE) -0.01) -0.01 0.00 1.39( 6.16] 7.81 - - - - 15.35
Sary(=Sa+p+y~Sp) -0.15] -0.34| -0.01] 3.03[ 11.41] 14.67] 9.28] 3.00] 0.48] 0.14] 41.50

Survey of other vehicle safety measures

In this section, we summarize the initiatives fehicle safety measures other than AEB and pedestead
protection performance improvement. We made selestbased on technologies that target pedestradests
among the technologies summarized in the ASV (AdednSafety Vehicle) Technologies Overview [4] as
initiatives of other vehicle safety measures. THect®ns were divided into two categories: enhareras) of
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AEB function and devices other than AEB. Devices trat mainly intended to reduce driving-related eusd
(i.e., devices classified as driving load reductiontrol) were excluded from this study.

Enhancements of AEB function

In the ASV Technologies Overview, driving assisetechnologies for passenger cars, which are positi as
an accident avoidance support control function wittinction for controlling braking devices incluldev-speed
vehicle peripheral collision mitigation braking dess (Peripheral sonar with brake) and rear obsteallision
mitigation braking devices(Rear cross traffic adsethemergency brake). It was not clearly specitfied the
target accident is a pedestrian-vehicle acciderdary of the devices. However, it is expected thatdevices will
be expanded in the future.

Current AEB were designed mainly to respond to t/ienwvhich a vehicle equipped with this functicaveling
“straight ahead” collides with a “pedestrian cragsihe road” . However, improvements in pedesttiet@ction
performance can expand the events that can bedthrideanwhile, the NCAP in each country has staited
evaluate AEB performance for bicycle accidents abergection accidents [5], [6]. For example, if tewice can
respond to rear-end collisions with bicycles, tlitecan be expected to reduce the number of catigsiwith
pedestrians facing or backing to a vehicle, antistmhs when vehicle are overtaking or passing @ep&ian.
Additionally, the ability to respond to accidentsrdersections is expected to detect pedestridrethe vehicle
is turning left or right at intersections. Tablslows the expected accident reduction areas b&EBefunction
expansion.

Table 5. Areas expected to benefit from AEB functiexpansion

Device name Accident type Vehicle behavior type Vehicle speed range
Low-speed vehicle peripheral collision - While working on road, - Other than backing up| + Low-speed range
mitigation braking device - While playing on road
Rear obstacle collision mitigation - Other than while lying on road + Backing up - Low-speed range
braking device
Expanded AEB pedestrian detection- While crossing road, + Straight ahead, * Low- / medium-speed
range (rear-end collision)* - Facing to vehicle / back to vehiclg, - Overtaking / passing, | range

+ While standing on road - Changing course,

Expanded AEB pedestrian detection- While crossing road - Left / right turn, - Low-speed range
range (intersection)* - Facing to vehicle / back to vehicld -+ While turning

+ While stationary on road

Low-speed range: 30 km/h or legsedium-speed range: 30 km/h —60 knfigh-speed range:60 km/h
*Not name of device

Devicesother than AEB

Accident types that are difficult to address ughkiB include “accidents in which the brake pedal istaken
for the accelerator” and “accidents when the spaegde is high”. In both cases, there may be intenige between
the AEB brake control and the driver's operatiorghsthat the device may be unable to actively irgrevin
braking. To avoid interference with the driver'ssogtion, driving support system generally priogtihe intention
of the driver [7], and in the event of an accidentvhich the driver accidentally steps on the asadbr instead
of the brake, the device may prioritize the drigaatcelerator position. Therefore, it is difficudt the system to
intervene in braking even if the driver operatesahcelerator pedal by mistake. Pedal misapplicgtievention
device compatible with pedestrians detection isetqd to spread in the future [8].

On high speed, avoidance by steering is more @fethan avoidance by braking [Yherefore, braking
interventions by the device are delayed to avdidriarence with the driver’'s steering avoidanceraten. An
advanced emergency steering system, which was coialieed in 2017 [10], may be able to respond to
accidents in the high-speed range. The device esadgdestrian accident avoidance by intervenirgidaring
when pedestrians are in front of the vehicle amslithpossible to avoid an accident using AEB alone.

Another type of accident that is difficult for AEB &ddress is “the accidents when pedestrian ligk@noad
(road-lying accidents)”. In road-lying accidentse tpedestrian who is lying on the road can havarety of
postures, and it is currently considered technjcdifficult to respond to such pedestrians using AHB].
Advanced lights may enable drivers to better dgtedestrians, thus avoiding road-lying accidentbzahced
lights include four devices related to headlightggh-intensity headlights, variable orientation digghts,
automatic switching headlights, and automatic glatie headlights. Among these devices, automatiegéare
headlights will reduce accidents, considering that‘majority of nighttime pedestrian accidentswced while
driving with low beams, and that it has been intidethat in many cases, such accidents may posslky been
avoided if driving with high beams” [12]. It is @iult to obtain the effects of high beams at lopesd ranges.
Therefore, there are many vehicle models in whiehd#vice operates at medium-speed ranges (ovemAd k
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and higher.

From the above results, the pedal misapplicatiengmtion device, advanced emergency steering sysi@in
automatic anti-glare headlights are consideredifipaty effective for accident types that are difflt to address
using AEB. Table 6 shows the accident areas in wiiéslices other than AEB are expected to have anteffhe
area where the effects of these devices are expecsy overlap with the area of AEB function expansio
However, in the case of overlap, we decided torjize the AEB function expansion.

Table 6. Areas where vehicle safety measures othan AEB are expected to be effective

Device name Accident type Vehicle behavior Speed range etc.
pattern

Pedal misapplication preventionUnlimited Unlimited + Low-speed range

device - Operational error
Advanced emergency steerir)g - Other than during crossing - Straight ahead + Medium-/high-speed range
system

Automatic anti-glare headlights - Lying on road - Straight ahead + Medium-/high-speed range

- Night

Low-speed range: 30 km/h or less, medium-speecerdrgween 30 km/h and 60 km/h, high-speed rangs: @0 km/h

RESULTSAND DISCUSSION OF THE STATUSOF INITIATIVESTO REDUCE FATAL ACCIDENTS
INVOLVING PEDESTRIANSTHROUGH VEHICLE SAFETY MEASURES

Results

Figure 7 shows the results of categorizing fataidents involving pedestrians according to daytiamel
nighttime. These data were the total number ofifegalfrom 2015 to 2017. The accident reductionnestion
were carried out in case that the disseminatiotABB and improvement of pedestrian head protection
performance is 100%. Meanwhile, the areas of othkicle safety measures are areas where not &dleants can
be reduced by the other vehicle safety.

Figure 7 shows that, the rate of fatal accidentsbzareduced by approximately 20% and 29%, respytby
dissemination of AEB and improvement of pedestrieachprotection performance in the daytime and tiight
It could also be observed that AEB function expamsind devices other than AEB covered approximat@¥s 3
and 23% during the daytime and nighttime, respeltiMeanwhile, when combining the areas wheredarti
reduction with AEB is difficult and those that aretraddressed (by current vehicle safety measutesreas
that it is difficult for the vehicle safety measuceprevent fatal pedestrian accident are left axiprately 42%
and 48% of fatal accidents in the daytime and tiiglet respectively.

Characteristics of non-addressed areas

Figure 8 shows the categorization of fatal accisl@miolving pedestrians by hazard recognition seetiby
day/night. Three areas with many accidents can bereed as characteristics of the “non-addressesisai(1)
low-speed range (30 km/h or less) in daytime; (2) high-speed range (over 60 km/h)mght; and (3) low-speed
range (30 km/h or less) at night. Therefore, wehier analyzed the characteristics of accidentsathearea
according to the accident location.

(1) Low-speed range in daytime

Figure 9 shows the number of fatal accidents inaddressed areas according to accident locatiorspeed
range. Figure 9(a) shows that there were 153 castbee low-speed ranges of 30 km/h or less dutiegday,
which accounted for approximately 77% of the to@fl these, approximately 45% (=69/153) occurredther
locations used for public traffic, which includerkiag lots of stores, as well as squares, vacdst Io the future,
it is important to take measures against accidiyatisoccur in such locations. However, in the maroident
data classification, the types of accidents thaup@ other locations used for public traffic aféen classified
as “other”, which makes it difficult to glean désafirom such data.

(2) High-speed range at night

Figure 9(b) shows that there were 215 cases atdpghd ranges exceeding 60 km/h during the nighighw
accounted for approximately 53% (=215/406) of thtalt Of these, 205 occurred in areas equivaleattgrial
roads with a road width of 5.5 m or more (hencéfarferred to as “arterial road”). Furthermorethaf 205 cases,
67% (=138/205) occurred within the speed rangddéri/h— 70 km/hfatalities can be avoided by increasing the
operating speed range of the current AEB or by idd&l and technical approaches to make drivers kpepd
limit.
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(3) Low-speed range at night

During the nighttime, 119 cases within the low-ghemnges, accounting for approximately 31% (=119)238
the non-addressed areas at night. Furthermorbedf19 cases, 73 were road-lying accidents, wheeldifficult
to address using the current AEB [11]. Fatal acd&lean be further reduced by considering safetysores that
are not dependent on the vehicle only.

Ci AEB dissemination B Head protection performance improvement
M@ AEB function enhancement M Device other than AEB
O AEB reduction difficulty B Non-addressed at present

19.1%

/0.4%

e

1.5%

3.1% 9.4%
(a) Daytime (978) (b) Nighttime (2463)

Figure 7. Ratio of vehicle safety measures agaipstiestrian accidents (at 100% dissemination)
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Figure 9. Non-addressed areas by accident occureefacation and speed range (speed range = other
excluded)
Low-speed range: 30 km/h or lesmedium-speed range: 30 km/h— 60 km#ngh-speed range> 60 km/h

Analysisissues

In this study, we expressed situations where the A&Bd not operate normally owing to the weathether
state of the detection target, even if the condgti@re favorable, using the traffic environmentligppon
coefficient that was calculated from the evaluatiesults of AEB. The results showed that there weary areas
(AEB reduction difficulty) where pedestrian accidesduction with AEB was difficult within the speeahge of
30 km/h— 60 km/h. To investigate the safety measimethis area, it is important to investigate #wual
conditions under which these accidents occurreds hecessary to collect data that enables theysinabf
situations where AEB does not function.

CONCLUSION

In this study, we organized the status of initiesifor vehicle safety measures for pedestrianidraffcidents
to promote not only vehicle safety measures but misasures for the society as a whole to achienceteafic
accident fatalities. The status of initiatives refer such as AEB and pedestrian head protectionnpeahce, as
well as other vehicle safety measures whose effeetsinknown but which are taken to reduce fataidaats.
These were then organized by day/night and speeskeTanalyses showed that areas in which vehiobtysaf
measures are currently not implemented accoumtdproximately 42% and 48% of fatal accidents inddwgtime
and nighttime, respectively.

In the future, it is expected that such quantitatigsults serve as a basis for not only considexttttional
vehicle safety measures but also for collaboratigits such as road and traffic administrators, fficiently
achieve goals toward zero fatalities. In particutleere are increasing expectations for safety ureaghat utilize
communication technology (vehicle to everything:Xy2and it is necessary to specifically investigéte
direction of measures that utilize V2X. Furthermaihough this study was the analysis of pedestacidents,
similar studies are necessary for bicycle accidevitech are also related to vulnerable road users.
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