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The information from historical crash data cannot sufficiently reflect
the risk level of target intersections.

Apply various safety surrogates from either roadside video records EXtraCtlon Of Safety
or simulation results for estimating near-crash conflicts and performing Su rrog ate Measures / i /L» st Pt rsti
Trajectories

safety assessment. l

By taking advantage of the high-quality Drone-based Image-recording Conflict Course Identification Colision Couree

Data (DIRD) | | ™

= Such two vehicles, at time t, are on a
collision course when there is a line
connecting the following and the leading
vehicles parallel to their relative velocity

(Av;) if both vehicles do not change their

The proposed new surrogate variable, featuring its use of high- velocities. R
precision time-varying braking rate information uniquely DRAC |
available from the DIRD, has fully reflected the collective impacts of _ . Surrogate Safety Record Surrogate Safety
all crash-prone contributors attributed from driving behaviors and ‘rate of deceleration necessary to avoid / /'

intersections’ overall environments. collision” (Darzentas et al., 1980)

= EBRAC is directly applicable for estimating near-crash conflicts at -
. . all venicies have
other intersections . been identifed?

* a new effective surrogate variable, named “Extra Brake Required
to Avoid a Crash” (EBRAC), which offers a convenient, reliable,
and direct tool for traffic professionals to perform the same
analyses and risk rankings for resource allocation.

Measures Measures of such conflict

= without further adjustment or employing other advanced statistical
techniques to integrate the information from multiple safety
surrogates.

The effectiveness - evaluated with field data from 5 intersections and
20 approaches; the results confirm that its performances, evaluated
with two popular statistical tests, are either comparable to or better
than the two state-of-the-art methods.

DRAC in two-dimensional

Generation of DIRD

Field Data Collection

= Drones shall be deployed above the intersection with an angle greater
than 45 degrees and the height capped by 400 ft (121.9m).

Data Digitalization

* The data is digitalized with 1) vehicle type; 2) time-dependent position
of vehicles; 3) time-dependent speed of vehicles; 4) vehicle's time-

dependent tangential acceleration rate; and 5) vehicle’'s time- _ _
dependent orientation. The sampling frequency of the video image is Extra Brake Required to Avoid a Crash (EBRAC)

30 (fps) with an increment of 0.0334 (sec). = The proposed EBRAC can be defined as “the difference between the actual
R - brake rate of the following vehicle and its minimum required deceleration rate
ey i s to avoid a crash (DRAC) with the leading vehicle” and can be computed by:
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EBRAC = A

Where b;, v;, and 6; are vehicle’'s magnitude of deceleration, velocity (in 2-

dimensional vector), and angle measured from the primary axis, respectively,

either for leader or follower, i={l, f}; and Av and D are velocity difference (in vector)
T twe T TG st Ty Tmet) Mg rmen and the nearest distance, respectively, between the pair of vehicles being studied.
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