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Study of gap acceptance and
walking speeds of pedestrians
using virtual reality simulation

The recent focus placed on
pedestrian safety is based primarily

and insufficient separation from
traffic. Older pedestrians tend to
on the alarming increasing amount
of fatalities in the U.S. The 6,283
pedestrian fatalities observed in

have decreased risk perception,
larger minimum gap acceptance,
and longer waiting times when
2018 was the largest number on crossing a road [3-4]. In contrast,
record from the previous 28 years males and middle-aged pedestrians
[1]. The study of roadway contexts have been found to accept the
and the related behavioral factors smallest gap in traffic [5].

that cause these fatalities is needed

r

to identify road modifications, new
or improved safety treatments, and
education strategies that can
effectively modify road user
behavior and performance.

Factors of Pedestrian Fatalities

Around 75% of pedestrian fatalities Study Objective

occur in urban areas, during dark - .

! & The objective of this study was to
conditions, and at locations outside
of intersections [2]. A mid-block

crossing is one of the most

carry out a virtual reality (VR)
simulation experiment to analyze

) the behavior of pedestrians when
dangerous scenarios for a

making the decision to cross at an

pedestrian. Conflicts and crashes at .
uncontrolled location on a one-lane

an uncontrolled crossing can be
) ) & ) and a two-lane urban street. VR
influenced by excessive vehicle . .

scenarios (see box at right for

speeds, inadequate conspicuity, details) with different vehicle

drivers not yielding to pedestrians, speeds and gaps between vehicles
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Virtual Reality Scenarios

One-lane Urban Road Crossing

Vehicle gaps

[ ] Fixed 3-seconds

. Fixed 5 seconds

&  Variable from 2-5
seconds, in %-s

increments.
Vehicle speeds
&« 15mph
e 25mph

Two-lane Urban Road Crossing

Vehicle gaps from 2-8 seconds,
in }2-5 increments.

Vehicle speeds

s 15mph
e 25 mph

Three groups of 16 subjects,
each performing from 10 to 12
trials for a total of 928
observations.

were shown. The ability to detect
safe vehicle gap times in traffic, the
walking speeds, and the crossing
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addressed the crossing at a
faster pace than males.

success rate for 48 subjects were
measured in the VR experiment “Oider pedestrions ore most exposed to croshes when

CFOSSIRG ol O ur Wy when focing

Selected Results and Conclusions

In terms of age, the 66-85

years old group had the lowest
crossing success rate of 89.6% in the
one-lane road setting. The worst
success rate of 79.7% was for the
group that observed the 25-mph

The average time of the gaps taken scenarios and gap acceptance

by pedestrians varied from 4.5 to
4.7 seconds for males and from 4.4
to 4.8 seconds for females in the

where other cultures or a
combination of them prevails (i.e.,
African-American, American Indian,

one-lane crossing. For the two-lane o Asian, etc.).
) ) ] scenario with constant gaps of 3
crossing setting, the average time of .
! seconds in the one-lane context. Dutcomes
the gaps taken increased from 6.6
& Asyehicle speed increased from 15 to 25 mph,

semior pedestrians had a 15.5% increase in
petting hit by traffic when making a mid-block
crossing. Road orossing awareness with
educational campaigns targeting senior
- persons is essential
&  Obderved 15th percentile walking spesds of 3.5
ft/'s confirm suggested typical values for tha
timing design of traffic signal contrals.
S s Advances in current VR technology can
rmeasure human behavior for road safety
experiments in controlled environmaents
Attention must be used with senior persons o
allow them to be comfortable with the VR
headset and the simulation ervironment.

wehiicbe Speed 15 mph wehicle Speed 19 mph

18-7% W15 RS A T il A% Impacts
g I|||||||| Age Group
Average Gaps Seen by Gender and Wehicle Speeds in the Two-lane Crossing Scenarios. *  Based on obserded crossing success rates,

reducing vehicle speeds from 25 to 15 mph has
the potential of reducing 1.425 deaths per
100k road crossings of senior pedestrians,

to 7 seconds for males and from 6.4 Recommendations

to 6.7 seconds for females.

This study can be replicated with References
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