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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The prog¢edures used to develop this document and those intended for its further maintenance ‘ate
describefd in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorialrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentioh is drawn to the possibility that some of the elements of this document may\be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details pf
any patept rights identified during the development of the document will be in the Tntroduction and/¢r
on the IS0 list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does n¢t
constitufe an endorsement.

For an gxplanation on the voluntary nature of standards, the-meaning of ISO specific terms and
expressipns related to conformity assessment, as well as infermation about ISO's adherence to the
World Tifade Organization (WTO) principles in the TechnicakBarriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This doqument was prepared by Technical Committee\ISO/TC 22, Road vehicles, Subcommittee SC 3P,
Ergonomics.

Alist of 3ll parts in the ISO 21974 series can be‘found on the ISO website.

Any feedback or questions on this documentishould be directed to the user’s national standards body.|A
completg listing of these bodies can be found at www.iso.org/members.html.
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Introduction

A better understanding of driver behaviour is critical to future improvements in transportation safety.
Naturalistic Driving Studies (NDSs), which observe driver behaviour in a “natural” or uncontrolled
driving environment, offer unique insight into drivers’ typical behaviour under both “normal” driving
conditions and during the critical seconds before a crash or other safety-critical event (SCE). Much
of the value and power of NDSs lies in the video that is recorded of the driver and the environment
surrounding the vehicle. Although rich in information, video should be manually reviewed and coded
by trained data coders before it is scientifically analyzed. Given the potential for human error and
interpretation, coding protocols that are well-designed, thoroughly tested, and standardizgd across
studies are essential.

turalistic driving data sets, such as the Second Strategic Highway Research Program’(SHRP 2), are
bpcoming more available to a diverse group of researchers. As a result, it is importahtto have aj[common
tegrminology for monitoring, coding, and analyzing data to allow research protoeals to be replidated and
re¢sults to be compared across studies. In fact, the research community has called for the develgpment of
fully tested, common coding protocols for use in NDSs. This document address€és that need by groviding
alstandard vocabulary for coding SCE characteristics in NDSs. The foundation for this documgnt came
fiom the SHRP 2 naturalistic driving study annotation effort and subsSequent revisions to th¢ SHRP 2
djctionary to accommodate heavy vehicles (trucks and buses)[1l. Substantial improvements have been
njade to this document in both content and structure. However, large parts of this document aije largely
verbatim with the original foundational documents.

h—

t{is recommended that vehicles in these studies be instrdmented with at least a forward-looKing view
nd an in-vehicle view capturing the driver’s face andwupper body. Rear- and side-facing vjiews are
Ften helpful when interpreting conflicts that occur behind or next to the instrumented vehicle. A view
ipturing the steering wheel, driver’s hands andy/er’dashboard can be helpful for additional fanalyses
(which are outside the scope of this document):; However, equipment and labor costs may mgke these
ditional views unfeasible. In addition, basi¢“measurements of the kinematics of the instrumented
vehicle should be available, including at least longitudinal acceleration, lateral acceleration, and vehicle
speed. Other kinematic measurements that help assess conflict situations (if feasible) include brake and
Ihrottle pedal application and/or pressure, proximity to and speed of surrounding non-instrpmented
bhicles (e.g., via radar), latitude and-longitude, and activation of key vehicle safety systems (g.g., anti-
qck brakes).

o O L

o8]

=

=~ <

The main objective of this dociment is to define different types of SCEs based on a taxonomy df general
cpnflict classes and a set(ofibasic variables for characterizing the events. The definitions supplied here
apply to data collected from light and heavy vehicles [i.e., category M and N according to Claskification
ahd definition of powern-driven vehicles and trailers: Council Directive 70/156/EEC (as amended bly 92/53/
EEC), Annex 2]. Hewever, this does not preclude the definitions specified in this document frpm, with
cfution, being-adapted for use with data collected from other vehicle types such as powered two-
wheelers oraniinfrastructure-based (rather than vehicle-based) data collection system.
T
a
a

his document does not address methods for identifying candidate SCEs (also referred to as friggers),
coniplete set of annotations for these SCEs (e.g., driver distraction), or the recommended approach to
nadyzing this data. This document also does not address the definition, extraction, or anngtation of
controls. These controls, often called baselines in transportation literature, are selected for comparison
to events of interest in epidemiological as well as other analyses. Since the definition, extraction, and
annotation of these controls are highly dependent on the research question of interest, they have been
excluded from the scope of this document. The scope of the present document is graphically illustrated

in Figure 1.

© ISO 2018 - All rights reserved v


https://standardsiso.com/api/?name=8cb45db4784d1d293365bce386d15834

ISO/TR 21974-1:2018(E)

Trigger
development
and trigger
application to
get SCE-
candidates

[

Categorization of SCE-
candidates into Conlict Class
and specifying class-specific

Conflict Outcome, Conflict
Partner, and Conflict Type

Annotation of
Precipitating Event, Pre-
conflict Manoeuver
Evasive Manoeuver, and
Kinematic Attributes

Other
Annotations

Analysis:
Epidemiological
or other

Definitions
and extraction
of Controls

Other
Annotations

vi

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8cb45db4784d1d293365bce386d15834

TECHNICAL REPORT ISO/TR 21974-1:2018(E)

Naturalistic driving studies — Vocabulary —

Part 1:
Safety critical events

[y

Scope

—3

his document defines terms and definitions commonly used for the annotation ofyideo fr
llected during real-world driving in an uncontrolled setting.

(@}

[\S)

Normative references

—3

here are no normative references in this document.

3] Terms and definitions

[§0 and IEC maintain terminological databases for usedin‘standardization at the follow
dresses:

o8]

- ISO Online browsing platform: available at https: //AAvww.iso.org/obp

- IEC Electropedia: available at http://www.eléctropedia.org/

31
pmbined avoidance capacity
total response capacity of all responding conflict partners (3.3)

()

Z

of the vehicle or road user as well as any environmental or infrastructural constraints, if present.
Npte 2 to entry: Conflict partfieys that do not exhibit an observable response are not included in this co

3({2

conflict

sjtuation where theitrajectory(ies) of one or more road users or objects (conflict partner; 3.3) 1
of three resultsi\l) a crash (3.4) or road departure (3.12), 2) a situation where an evasive man
(3.5) was required to avoid a crash or road departure, or 3) an unsafe proximity between the
phrtners
N

pteA to entry: The key concept underlying the present framework is that of conflict.

bm NDSs

ing URL

pte 1 to entry: The capacity of a responding conflict partner takes into account both the abilities and limitations

nstruct.

bd to one
beuvre(s)
b conflict

Nieta—l & 4 Land) 1l £ £L3 £1: oo £ R 4 Licts P - 1
INUTCZ TO TIICT y » TIITCT sCllCl dlI' CldSS5TS UT T alTlICU CUIITTHIC U AI' T UT'ITITTT TS U IIT TIatul alistic Ul lVllls clucu_yoco.

conflict (3.2.1), single-vehicle conflict (3.2.2), and proximity conflict (3.2.3).

3.2.1
trajectory conflict
crash course between at least two conflict partners (3.3)

3.2.2
single-vehicle conflict
conflict (3.2) involving loss of vehicle control (e.g., horizontal and/or lateral skidding or rot

rajectory

ation) or

proximity to the road edges (e.g., road departure; 3.12) rather than proximity to another entity

© ISO 2018 - All rights reserved
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3.2.3

proximity conflict

conflict (3.2) involving two or more entities that are not on a crash course but nevertheless come in
close temporal and/or spatial proximity to a crash (3.4)

3.3
conflict partner
any entity that is part of a conflict (3.2)

Note 1 to entry: This may include other vehicles (3.18), pedestrians (3.10), pedal cyclists (3.9), other non-motorists

(38), othfrroad users, ammaIS, and OB]eCES llnclualng Toadside barriers that exceed the ground Clearance o} the

affected yehicle).

Note 2 to| entry: If a conflict partner (3.3) is present, then the conflict is either a trajectory conflict (3.21) or|a
proximity|conflict (3.2.3).

Note 3 tofentry: Low roadside barriers (e.g., curbs) within the ground clearance of the vehicle dare not considergd
conflict pprtners.

3.4

crash
situation] in which the subject vehicle (i.e., instrumented vehicle; 3.14) has dny contact with at least orje
other cofiflict partner (3.3) either on or off the trafficway (3.15), either moving or stationary (fixed ¢r
non-fixel), that is observable or in which kinetic energy is measurably transferred or dissipated

Note 1 to| entry: This excludes roadway (3.11) features meant to be dfiven over such as speed bumps and low
roadside parriers (curbs, medians, etc.) within the ground clearancelimitations of the vehicle.

Note 2 td entry: A crash may also be a single-vehicle conflict (3:2.2) that includes at least one of the following
conditions: vehicle rollover, airbag deployment, injury, more:than 90° degrees of horizontal vehicle rotation, ¢r
all four tifes leaving the trafficway.

3.5
evasive nanoeuvre
any actign performed by any conflict partner:(3.3) to change its trajectory or speed in an attempt to
avoid orreduce the severity of a potential ¢rash (3.4), avoid or reduce the severity of a road departute
(3.12), of regain vehicular control after.a'loss of control

Note 1 tolentry: Examples include ste€ting, braking, accelerating, running, stopping, or a combination of these,
Note 2 tolentry: At least one of thesmanoeuvres exceeds normal vehicle control inputs.

3.6
metadata
information that provides a description about the structural content of its referenced dataset or the
methodg with whiclthe data were collected

Note 1 t¢ entfiy-"Examples of metadata include location (e.g., country, region) of data collection, sampling
methods,|units.of measure, etc.

3.7

naturalistic driving study

NDS

any driving study where research subjects are recruited to drive on public roads (not in a simulator or
on a test track), where there is no in-vehicle experimenter or confederate vehicles, and where driving
conditions are not experimentally controlled or manipulated

Note 1 to entry: Subjects are not instructed to drive differently than they normally would, and the data collection
instrumentation is unobtrusive.

Note 2 to entry: Typically, these studies last a minimum of several weeks for each subject and can go much longer.

2 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8cb45db4784d1d293365bce386d15834

ISO/TR 21974-1:2018(E)

3.8

non-motorist

non-motorized conveyance

person is being transported by a non-motorized conveyance, other than a pedaled cycle (3.9)/a human-
powered device by which a non-motorist may move or may move another non-motorist

EXAMPLE Baby carriages, coasters, wagons, ice skates, roller skates, push carts, push scooters, skateboards,
skis, sleds, non-motorized wheel chairs, rickshaws, etc.

3.9

pedatTyctist
brson on any type of manually propelled pedaled cycle, as either the driver or the passenger, ilncluding
cycles, tricycles, and unicycles

pte 2 to entry: This category also includes power-assisted pedaled cycles that have limitations on speed (i.e.,
pdelecs). Pedaled cycles that are capable of propelling themselves and do not require pedaling for pfopulsion

p
b
Npte 1 to entry: This category includes pedal cyclists holding on to a motorized vehicle.
N
p
are not included in this category (see “Motorcycle or moped”).

10

pdestrian
hy person who is on or near a roadway (3.11) or a sidewalk, path; or other space that is contiguous
ith a roadway, or on areas beside the roadway into which a yehicle can travel, and who is not in or on
ther a motorized or a non-motorized conveyance

s W

o <o

Npte 1 to entry: This includes persons who are in contact with.the ground, roadway, etc., but who are Holding on
tq a vehicle.

3{11

rpadway

pprtion of a trafficway (3.15) that is desigined and ordinarily used for vehicular travel, inclpding all
dpsignated or implied travel lanes (through lanes, turn lanes, acceleration and deceleration lgnes), but
npt shoulders, painted (whether usable or not), medians of any type, roadsides, gore areas, etc,} that are
of a similar road surface to the parkinglanes, parking areas, or driveways

3{12

rpad departure

conflict (3.2) in which the-subject vehicle (3.14) is on a path toward and crosses, or is at risk of frossing,
the road edge

Npte 1 to entry: Theroad edge is the outside edge of the shoulder (if present) or a physical raised curb ¢r median
oh the left or right.Side of the trafficway, including low barriers such as curbs and curb-style mediang that are
within the ground-learance of the vehicle.
3

13

safety-cCritical event
SCE

conflict (3.2) or series of related conflicts that involves the subject vehicle (3.14) either algne or in
combination with another vehicle (3.18), pedal cyclist (3.9), pedestrian (3.10), object, or road edge

Note 1 to entry: This document describes the range of conflict types that may comprise an SCE, and an SCE may
be composed of a single conflict type or multiple simultaneous or sequential conflict types. Conflicts should be
non-intentional and non-premeditated (unplanned) by at least one conflict partner (3.3).

3.14
subject vehicle
vehicle (3.18) that has been instrumented and collects data

Note 1 to entry: Available videos will capture images from the subject vehicle’s perspective.

© ISO 2018 - All rights reserved 3
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Note 2 to entry: Kinematic data are typically available only from the subject vehicle or (in the case of radar data)
the subject vehicle’s perspective.

3.15
trafficw

ay

any right-of-way designated for moving persons or property from one place to another, including the
surface on which vehicles normally travel (i.e., the roadway; 3.11), plus the shoulders, painted medians,
and painted gore areas at grade with the roadway

Note 1 to entry: The trafficway also includes parking lanes and parking areas (e.g., parking lots, driveways).
Note 2 to|entry: The trafficway is bound by the outer edges of the shoulder or by raised roadside barriers {&:g.,
curb, guafdrail, pylon) and thus does not include raised medians, grassy medians, sidewalks, etc.

3.16

trigger

data anglysis method that includes the application of algorithms (e.g., accelerationCthresholds) for
searchinjg time series driving data for key situational characteristics or thresholdsdn order to identify
potential events of interest (e.g., kinematic threshold for potential SCEs; 3.13)

3.17

urgent rflesponse

urgency| of response

situatior] in which the required evasive manoeuvre (3.5) approaches the combined avoidance capacity
(3.1) of the responding conflict partners (3.3) required to prevent alchash

Note 1 t¢ entry: Both the time available for response and the required response magnitude (e.g., level pf
deceleratjon) should be considered.

Note 2 to entry: While it may be possible to quantify the required urgency of the evasive manoeuvre (see Annex|A
for more discussion), the methods for doing so are not within the scope of this document. Quantification of the
urgency i not required in order to use the concept as desc¥ibed in this document.

Note 3 t¢ entry: The urgency of the response is*independent of any evasive manoeuvres that are actually
performed.

3.18

vehicle

any motprized means of transportation, excluding pedelecs, which are included in the pedal cyclist
definitiop (3.9

4 © ISO 2018 - All rights reserved
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Annex A
(informative)

Conceptual Framework for Categorizing Safety-critical events

(SCEs) in Naturalistic Driving Data

=

.1 Introduction

hfety-critical events (SCEs) of interest in naturalistic driving studies (NDSs) traditionally
rashes and near-crashes, but also less-severe but still safety-relevant non-crash’events, such

tlevant conflicts and proximity conflicts. The main objective of this documentis to define

fferent types of SCEs based on a taxonomy of general conflict classes andra set of basic
r characterizing the events. The objective of this Annex is to outline thé ctonceptual basis

efinitions.

he key concept underlying the present framework is that of traffic’conflict. There are at le
eneral classes of traffic conflict that are of interest in naturalistic driving analyses. First, a ¢
pnflict, which is the main conflict class traditionally studied-(e.g., Reference [1]), is defined in t
rash course between at least two conflict partners. Secondya single-vehicle conflict is defined
loss of control or proximity to the road edges ratherithan by proximity to another conflict
hird, a proximity conflict involves two or more confli¢t partners that are not on a crash cd
evertheless come in close temporal and/or spatidlproximity to a crash. Importantly, thesg
nflict types are not mutually exclusive and may coexist in a single SCE. Thus, an SCE maj
¢veral conflicts occurring in a series.

035 50 0Q0m 4 omasow

(%)

1]

irthermore, these conflict classes are characterized by two types of criteria. First, the outcom
state that conflicts result in some leyel of criticality or severity, and that conflicts within e
mjay be graded based on these severity levels. However, the definitions of these severity lev
between the conflict classes, as further described below. Second, the intentionality criterion st
bnflicts are always non-intendéd by at least one of the conflict partners. The following sectio
dpscribes these two criteria,sand the remainder of the Annex describes how they apply to ea
three conflict classes.

(o)

A.2 General conflict criteria

AL.2.1 Outcome criteria

The basicicriterion for an event to count as a crash is that it involves contact with another ey
extendsabove the ground clearance of the subject vehicle that is observable and in which kinet

v include
hs crash-
ind rank
yariables
for these

hst three
rajectory
brms of a
in terms
partner.
urse but
b general
 include

e criteria
hch class
bls differ
ates that
h further
ch of the

tity that
cenergy
barts the

crash can then be further characterlzed in terms of outcome crlterla such as delta-V (the c
velocity during impact) and/or other observable outcomes such as injuries or property damage. In the
context of naturalistic driving analysis, the choice of crash-severity criteria to be applied to a given

conflict depends mainly on practical rather than conceptual considerations, in particular the
outcomes that can be reliably observed in naturalistic data.

For non-crashes, the specific outcome criteria differ between the main conflict classes, but the

Hury. The
hange in

types of

common

characteristic is that there is some degree of kinematic proximity to crash impact, or, in the case of
single-vehicle conflicts, some degree of loss of control or proximity to the road edges. The specific

criteria for each conflict class are further discussed below.
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A.2.2 Intentionality criterion

The intentionality criterion requires that the conflict (i.e., crash impact or kinematic proximity) was
not intended by at least one of the conflict partners. This criterion is important to exclude situations
where a driver (or, in the case of trajectory and proximity conflicts, all conflict partners) intentionally
produces a situation that satisfies the outcome criteria. For example, this may involve a driver leaving
the road on purpose to take a shortcut. Importantly, it should be noted that the action leading up to
a true conflict (e.g., initiating a pass on a blind corner) may have been intentional, but as long as the
outcome [e.g., a small time-to-collision (TTC) to an oncoming vehicle] was not intended by at least one
of the copflict partners, the event should be considered a conflict

A.3 Trnajectory conflict

In traditjonal conflict theory, a conflict is defined as “a situation where two or more confli¢t partne
approacfﬁ each other in time and space to such extent that a crash is imminent if their movemen
remain yinchanged [2]”. Thus, the defining features of traditional conflicts are (1)-that two or moi
conflict partners (which may be vehicles, other road users, or stationary objects)-enter into a collisid
course wijith each other where (2) collision is imminent. This general situation is referred to as a trajecto
conflict, which includes the main types of SCEs traditionally analyzed in NDSs; such as crashes, nea
crashes, pnd crash-relevant conflicts.

TS o wuwn

Given th}s conceptualization of a trajectory conflict, a key further issue’is to characterize the degrge
of immimence of a crash. Here, imminence is conceptualized in terms of the urgency of the conflirt
situation} Urgency is here defined as given the point of time of the‘avoidance manoeuvre, what is the
required|magnitude of the avoidance response relative to the passible (or available) avoidance respons
magnitufle of the involved responding conflict partners. Moré specifically, a response is urgent whe
the magnitude of the evasive manoeuvre required to avaid<@ crash approaches the combined avoidang
capacityof all responding conflict partners in the given situation.

s =)

There are two key concepts here: the required._evasive manoeuvre magnitude, and the combingd
avoidande capacity of all responding conflict partners. The required evasive manoeuvre magnitude fis
discusse[d in greater detail in the paragraphs.that follow, but in short it represents the “minimum” that
should b done to avoid a crash. It is dependént on the relative speed of the conflict partners and the
angle of their approach. It is independent.of the actual response(s) performed and may be of greater (in
the case of crashes) or lesser (in the case of non-crash conflicts) magnitude than the actual response(g).

Avoidange capacity is here defined-ds the ability of a conflict partner to execute an evasive manoeuvri,
where aph evasive manoeuvreis“any action performed to avoid a potential crash by changing the
trajectolly or speed, such as,;steering, braking, accelerating, running (pedestrian and animals), ¢r
stopping. The combined @voidance capacity refers to the combined ability of all responding conflift
partnerg to change théir)trajectories to avoid a crash. It is also independent of the actual response(s)
performed, but dependent on the characteristics both of the responding conflict partners themselves
(e.g., brake condifign, tire tread, vehicle specifications, braking and steering capabilities, pedestrign
mobility] etc.),and the environment in which the conflict takes place (e.g., road surface conditiop,
presencd ofthér road users or obstacles). For example, the combined avoidance capacity of a vehic|e
that brakésjand/or swerves as it heads toward a pole is less than the combined avoidance capacity
in a situation where the same vehicle approaches a pedestrian and both conflict partners respond to
the situation, everything else being equal (since the pedestrian but not the pole can move). Finally, a
responding conflict partner is defined as a conflict partner exhibiting a visible response to the conflict.
If a conflict partner does not exhibit such a response, it is excluded from the conceptualization of
“combined avoidance capacity” for the given conflict. Thus, if the pedestrian in the example above does
not move, then the combined avoidance capacity is the same as in the situation with the pole.

A useful way to think about the urgency of a situation is in terms of the proximity to the point-of-
no-return (PONR). The PONR refers to the point in time during the conflict envelope when the crash
becomes unavoidable given the maximum avoidance capacities of the responding conflict partners.
Thus, for example, for a given set of kinematics (locations, speeds, and accelerations) of the involved
conflict partners, the urgency of the situation increases with reduced road friction (thus reducing
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the avoidance capacities of the conflict partners). Consequently, the PONR will be reached earlier,
and the situation will be more urgent, when the road is wet or icy compared to when it is dry. This

conceptualization of urgency may be used as the basis for characterizing different types of n
conflicts. For example, near-crashes (NCs) may be defined as situations with high urgency.

on-crash
That is,

the magnitude of the required evasive manoeuvre approaches the maximum combined avoidance
capability of the responding conflict partners (see B.2.1.4 and B.2.1.5). In other words, a near crash

corresponds to a situation with a small margin to the PONR. By contrast, a crash-relevant con

flict may

be characterized as a less urgent conflict situation, where there is a need for a larger-than-normal

avoidance response to avoid a crash but there is still a relatively large margin to the PONR.

hen coding naturalistic data, the determination of urgency normally has to rely on judgme
than precise quantification (where the margin to the PONR may be a useful guiding principle)-
eyen if coding cannot normally rely on objective quantification, it is still useful to operational
cpncepts in mathematical terms. For instance, the required magnitude of the avoidance respq
bE operationalized in terms of the minimum lateral and/or longitudinal acceleration:(which is
when braking) required to avoid a crash. Conversely, avoidance capacity may béegperationaliz
maximum possible lateral and/or longitudinal acceleration the range of vehicle and environmer
d{scussed abovel3]. Thus, urgency at any point in time may be defined as4he Tequired acceler
that point in time) divided by the maximum possible acceleration (which is relatively const
time, depending on vehicle and environment factors). This is furthef illustrated in Figure A.
bpsic longitudinal case of a vehicle approaching a stationary conflietpartner (a moving conflic
stich as a braking lead vehicle would greatly complicate the mathematical description of the
blit the key concepts still hold).
Fj
C
a
C

gure A.1 pictures a scenario where the vehicle (shown at times ¢t1 and t3) approaches the st
nflict partner (CP; box at far right) from a distance. As shown, the deceleration (i.e.,
cceleration) required by the approaching vehicle, dpgg°grows with the spatiotemporal proxim
ash. Trajectory conflicts may be theoretically $éparated from non-conflicts at the point w
starts to grow significantly above zero and repgtesents a certain proportion of the maximum|

(@]

purse, the timing of an evasive manoeuyre'is not critical (i.e., the urgency is close to zero).
'ter this point any delay in the corrective-action will significantly increase the urgency of the 4
ence, the urgency of a trajectory.conflict (i.e., the need for an avoidance manoeuvre) may
dpfined as dyeq divided by dmay. At the other end of the conflict envelope, there is a point w
ekceeds the maximum deceleration (dp,qx) and the crash thus becomes unavoidable. This cori
td the PONR discussed above:

o8]

The question remains what level of urgency (i.e., as dreq/dmax) should be used as a kinematic
s¢parating conflicts_from non-conflicts. As outlined above and in the main document, if
sniggested to defineconflicts as situations where the urgency is judged to be outside the norm
hile this is nof-an-€exact criterion, it takes into account the fact that the precise level of urgeng
t¢ judge from(video recording alone. If, in the future, all relevant kinematic values can be e
with sufficientprecision, it may be possible to define a more precise value of urgency defining 3

ht rather
However,
ize these
nse may
negative
ed as the
t factors
ation (at
ant over
1 for the
[ partner
situation

ationary
negative
ty to the
here dreg
possible

boidance capacity, dmgx. Thus, prior to this@oint, although the conflict partners may be on a crash

However,
ituation.

thus be
here dreq
‘esponds

criterion

is here
al range.
y is hard
stimated
conflict.
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Required

Required evasive deceleration (dreq)
manoeuvre

approaches
maximum
Maximum vehicle capability
deceleration (d__) (given road
max surface
conditions)

Cortliatcdaadd
contret-start-«
req

starts increasing above
zero (and represents

: First contact with CP
Crash
unavoidable

significant proportion
of d )

max-

Non-conflict CRC 'NC G

Conflict
partner

(CP)

t1 Stopping distance

NOTE This example is developed for the longitudinal case (braking avoidance), but the same principles apply
for the lageral case (steering avoidance) or a combination of the two.

Figure|A.1 — Conceptualization of a trajectory conflict in terms of the minimum deceleration|
required to avoid a crash (dreg) relative to the maximum possible deceleration (dmqax)

A.4 Single-vehicle conflict

Single-vghicle conflicts.are conflicts involving only a single vehicle (of a type included in the scope pf
this docyment Clause<I) and no other conflict partner. Thus, in contrast to trajectory conflicts, there fis
no crash|course h€tween objects. Rather a single-vehicle conflict is defined in terms of the proximity to
the road|edgesand/or in terms of a loss of control on or off the road.

Thus, a Jingle-vehicle conflict never results in a crash with another entity above the ground clearange
Of the Vv hi\,lc but L,uu}d, fu1 CAclllllJ}C, 1cau]1t Ot 1UH OVeTr—Ct aah, o \,Lub St i}\c, a Auad dcycu £t €,0f a
critical loss of control. If the single-vehicle conflict (such as a road departure) is followed by a crash with
an object (such as, a tree), the latter should be regarded as a trajectory conflict and coded separately
(i.e., Conflict 1 = single-vehicle conflict, Conflict 2 = trajectory conflict).

The severity of single-vehicle conflicts may be conceptualized in terms of the extent of the road
departure (or the proximity to the road edge for non-road departures) and the degree of loss of control,
as outlined in the main body of this document.
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A.5 Proximity conflict

The term proximity conflict refers to a case involving at least two conflict partners who are not on a
crash course in such a way that a crash is imminent (as defined above) but that nevertheless involves
a small (spatial or temporal) kinematic proximity to a crash. Like the other conflict types, proximity
conflicts also should satisfy the intentionality criterion: the resulting close kinematic proximity
is unintended by at least one of the conflict partners. An example of a proximity conflict would be a
distracted car driver approaching an intersection and failing to detect an approaching pedal cyclist,
but where the pedal cyclist just makes it across the road before the vehicle passes, and neither conflict

. ; : . 1 . istinguished
qre of the

bclist (and vice versa) and intentionally passes closely behind the cyclist on the assumptioh
Fiver that the cyclist will not slow or stop and by the cyclist that the car will not accelerate.

o0 —~s

%)

r kinematic proximity of trajectory conflicts (based on urgency) do not apply.Rather, the kinematic
Foximity in situations such as the example above are instead conceptualized in terms of fhe post-
ncroachment time (PET), illustrated in Figure A.2. Situations where a vehicle is unintentionally passing
pole, or even a pedal cyclist or pedestrian, with a very small lateral margin (clearance), are considered
Foximity conflicts. For such events, distance is a more suitable miletric than PET (which yould be
hdefined in such an event). The severity of proximity conflicts canthus be defined in terms of different
Iireshold values of PET, or distance/clearance. However, in contrast to trajectory conflicts, there is no

q

cT O 0T

=

bn-arbitrary point in time defining the start of the conflictRather, a PET/distance value s
pfined that establishes a lower boundary for criticality. Efirther research is needed to estab
bundaries and to operationalize them in a way that they ¢an be estimated based on video cod

o oS

hould be
lish such

ing.

t
t, 2

Encroachment zone

)

NOTE PET is defined as the difference between the time t1 when the first conflict partner leaves the conflict
zone and the time t; when the second conflict partner enters it.

PET=t,t,

Figure A.2 — Illustration of the concept of PET

A.6 Summary

Table A.1 summarizes the three main conflict classes outlined above, in terms of the number of involved
objects, the presence of a crash course, and the criteria used to code conflict severity.
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Table A.1 — Summary of the three main conflict classes

Conflict class Number of involved Crash course Severity criteria
entities

Trajectory conflict |>1 Yes Crashes: Impact severity criteria (multiple)
Non-crashes: Urgency (required magnitude
of avoidance response relative to avoidance
capacity)

Single-vehicle 1 (a vehicle) No Extent of road departure, degree of loss of

conflict ToTTtTot

Proximity conflict |>1 No Spatiotemporal proximity (e.g., PET,

minimum passing distance)

10
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Annex B
(informative)

Principles of Conflict Classification

.1 Conflict Classification

B

Cpnflict Classification is the entry point into the description of SCEs, and is the point-at ¥
pptential events of interest are classified as valid conflicts or not (non-conflicts)\The dg
included here describe the range of valid conflict types; any events of interest.that do not
definitions included here are non-conflicts and do not receive additional analysis under the |
included here.

Fpr valid conflicts, the Conflict Classification variable defines the natuare of the conflict in
whether there are one or more conflict partners and whether those partners are on a crash

o8]

lgvels of classification, conflicts should be non-intentional and hon-premeditated (unplanng

road users, animals, or objects (including roadside barriefs)that exceed the ground clearan
affected vehicle). The conceptual framework underlying{the conflict definitions and conf
taxonomy described here is discussed further in AnnexA.

CEs may comprise more than one conflict classyconflict outcome, conflict severity, and/of
rpe. This is especially true when more than two-conflict partners are involved or when ong
ads directly to another. In cases such as these, where multiple conflicts should be coded,
hould be coded in the order in which they eccur, and each variable coded should have an indej
bpended that indicates the conflict to which it applies (i.e. Time 1 = Conflict Class 1, Conflict S¢
ime 2 = Conflict Class 2, Conflict Severity 2; and so on). In addition, all conflicts associated
CE should reference the same uniqué event identifier. The order of coding is based on the prd
F time, not on the severity of the referenced conflict.

Lo d W

PR R

Olnce the conflict class is assigned, then conflict severity, conflict partner, and conflict type are
agcording to categories that are specific to each conflict class, as discussed under each conf|
listed in this Annex. Fihally, Annex C includes additional variables that are to be coded for
including pre-incidentmanoeuvre, configuration values and evasive manoeuvres for the subjec
ahd all conflict pabtners (based on Figure 3), the relative location of the conflict partner(]
Wbject vehicley(eenflict partner location), and key kinematic attributes.

—

wn

B.2 Trajectory conflict

vhich all
finitions
meet the
yariables

terms of
rourse at

hy point during the conflict. Conflict classes include trajectory, sifigle vehicle, and proximity. At all

d) by at

ldast one conflict partner. Conflict partners (if any are involved)-are defined to include vehicles, other

ce of the
ict class

conflict
conflict
conflicts
number
verity 1;
with one
gression

assigned
lict class
all SCEs,
t vehicle
5) to the

Alttajectory conflict involves at least two conflict partners that are on a course, on or off the tr|

hfficway,

such thata crash 13 kinematically Tmminent and an evasive manoeuvre 15 required by at
conflict partner. If no other conflict partner is involved, see B.3.

B.2.1 Trajectory conflict severity

Trajectory conflicts can result in one of five severity levels.
1) Level 1 Trajectory Crash

2) Level 2 Trajectory Crash

3) Level 3 Trajectory Crash

© ISO 2018 - All rights reserved
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4) Near-crash

5) Crash-relevant conflict

A trajectory crash is any contact that the subject vehicle has with at least one other conflict partner
either on or off the trafficway, either moving or stationary (fixed or non-fixed), that is observable or in
which kinetic energy is measurably transferred or dissipated. This excludes roadway features meant to
be driven over such as speed bumps and low roadside barriers (curbs, medians, etc.) within the ground

clearanc

e limitations of the vehicle.

: 1 1 1.1 dedel L1l - " - .
Tra]ecto Y CI dSIIES SITOUIT IEE T UIT TO1TOWIITE CWU CIIteT Id.

1) Impact. The vehicle makes contact with another conflict partner.

2) Not premeditated (i.e., not planned). The manoeuvre(s) performed by at least one conflict partng
is nt premeditated (planned). This criterion does not rule out crashes caused by unexpectg
everlts experienced during a premeditated manoeuvre (e.g., a premeditated aggressiye lane chang
resuflting in a crash with an unseen or faster-than-expected vehicle in the adjacent lane, or with
confllict partner that did not yield as expected).

There arle three levels of crash severity, ranging from Level 1 (most severe] to Level 3 (least seversg

Any traj
crash or

B.2.1.1

ectory conflict not resulting in contact between conflict partnerss defined as either a Nea
A Crash-relevant Conflict. These severity levels are defined below,

Level 1 Trajectory Crash, Most Severe

A Level 1 Trajectory Crash is the most severe trajectory conflictiand includes any crash that results in
least ong of the following outcomes for at least one conflict partner:

1) airb
2) vehi

hg deployment (any airbag, any vehicle);

Cle rollover (at least one quarter-turn, any-yehicle);

3) towing of either vehicle involved in the conflict;

4) likel

y or observed injury of any drivér;'passenger, or other road user. The injury is serious enoug

to rgquire a doctor’s visit, and includes both self-reported injuries and those apparent from video,

5) alange change in the velocity ©flany conflict partner (e.g., a high delta-V). A high delta-V is defing

as ej
ore

ther a change in speed ofdany conflict partner in any direction at the time of impact that reachg
xceeds 32 km/h (20\mi/h) or acceleration on any axis at the time of impact that reaches

exceeds *2 g (excluding etrb strikes). The delta-V excludes curb strikes and any pre- or post-impa
braling or steering:

B.2.1.2

Level 2/ Trajectory Crash, Moderate Severity

A Level 4 Trajectory Crash is any crash that does not meet the requirements for a Level 1 Crash but th

includes

atleast one of the following outcomes:

T
d
e
a

Nl

ht

d
S
r

ht

1) A moderate level of property damage to any conflict partner, but all vehicles and other road users
are able to leave the scene while operating normally under their own power (if applicable).

2) A modest change in the velocity of any conflict partner that reaches or exceeds an acceleration
on any axis greater than *1,3 g (excluding curb strikes and any pre- or post-impact braking or
steering).

Many crashes involving other road users that do not meet the Level 1 criteria are included here. Also
included here are most crashes involving large animals, traffic signs, or fixed roadside barriers unless
they occur at very low speed (Level 3) or unless the more severe criteria for Level 1 are met.

12
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B.2.1.3 Level 3 Trajectory Crash, Minor Severity

A Level 3 Trajectory Crash is any crash that does not meet the requirements of Level 1 or Level 2 but that
includes physical contact with another conflict partner and no or minimal resulting property damage.

Any crashes involving other vehicles or other road users that do not meet the Level 1 or Level 2 criteria
(generally at very low speed) are classified here. In addition, most crashes involving small animals,
light objects (e.g., empty box in road), or light/non-fixed roadside barriers (e.g., construction cones) will
be classified as Level 3 Trajectory Crashes unless they meet the criteria outlined for Level 1 or 2.

2.1.4 Near-crash

near-crash is any trajectory conflict where a crash was avoided because the requiredurgent evasive
anoeuvre(s) were performed successfully by at least one conflict partner.

5 2> W

Z

lear-crashes should meet the following four criteria:

U

No impact. The subject vehicle does not make contact with any other conflict partner.

N

Not premeditated (i.e., not planned). The conflict resulting from the trajectory of the conflict
partners is not premeditated (planned) by at least one conflict partner. This criterion doeg not rule
out near-crashes caused by unexpected events experienced ‘during a premeditated maneuvre.

(For example, a premeditated aggressive lane change resulting in a conflict with an unseen vehicle
in the adjacent lane that requires an urgent evasive mandeuvre by one of the vehicles is copsidered

a near-crash).

3) Evasive manoeuvre is required. An evasive mangeuvre was required by at least ong conflict
partner.

4) Urgentresponse required. An urgent responseé (i.e., evasive manoeuvre) is required by at Jeast one
conflict partner.

=

2.1.5 Crash-relevant conflict

Al crash-relevant conflict is any ¢ircumstance that requires an evasive manoeuvre on the pdrt of the
wbject vehicle or any other conflict partner that is not urgent (as defined above in Near-crash) but is
till greater in magnitude thana “normal manoeuvre” to avoid a crash.

v n

@)

Fash-relevant conflicts should meet the following four criteria:
1) No impact. The Subject vehicle does not make contact with any other conflict partner.

2) Not premeditated (i.e., not planned). The conflict resulting from the trajectory of thg conflict
partners._i§ not premeditated (planned) by at least one conflict partner. This criterion [does not
rule otityerash-relevant conflicts caused by unexpected events experienced during a prenjeditated
manoeuvre. (For example, a premeditated aggressive lane change resulting in a conflic{ with an
unSeen vehicle in the adjacent lane that requires a non-urgent evasive manoeuvre by ohe of the
vehicles.).

3) Evasive manoeuvre is required. An evasive manoeuvre is required by at least one conflict partner.

4) Urgent response not required. The response (i.e., evasive manoeuvre) required by any of the
conflict partners was not urgent, but the required response was still of a greater magnitude than a
“normal” driving manoeuvre.

B.2.2 Conflict nature (applies to both Trajectory and Proximity Conflicts)

Conflict Nature identifies the relationship between the subject vehicle and the conflict partner(s) (e.g.,
lead vehicle, following vehicle) as they enter into the conflict situation (at the time of the Precipitating
Event; see C.8). It applies to both trajectory and proximity conflicts (See B.2.1 and B.4).
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Unless the subject vehicle is specified in the definition, “vehicle” may refer to any vehicle involved in the

conflict.

The Conflict Nature categories generally correlate to the Conflict Configuration variable (C.1), with the
Conflict Nature determining the subset of Conflict Configurations that might apply.

B.2.2.1

Conflict
travelin

Conflict with a lead vehicle or pedal cyclist

with a vehicle or pedal cyclist in front of the subject vehicle that is, was, or intends to be
y in the same direction as and in the travel path of the subject vehicle. The lead vehicle may be

either m
the subijg

B.2.2.2

Conflict
traveling
moving

the lane

B.2.2.3

Conflict
and on g
another

B.2.2.4

Conflict
andina
followin

— conf
anot

— conf

— conf
the

— conf
traff

See also
of “adjac

pving or stopped (for instance, at a traffic signal). For this category, pedal cyclists should be.in
ct vehicle’s lane (e.g., inside of the lane marking).

Conflict with a following vehicle or pedal cyclist

vith a vehicle or pedal cyclist traveling behind the subject vehicle that is, was,‘dr intends to he

in the same direction and path of travel as the subject. The following vehicle may be eith¢r
r stopped. For this category, pedal cyclists should be in the subject vehiclé’s lane (e.g., inside pf
marking).

Conflict with oncoming vehicle or pedal cyclist

with a vehicle or pedal cyclist traveling toward the subjectwehicle, in the opposite directign
parallel path of travel to the subject vehicle. See also/“Conflict with vehicle turning across
yehicle path (opposite direction)” for a special case of “encoming vehicle.”

Conflict with adjacent vehicle, pedal cyclist, orpedestrian

vith a vehicle, pedal cyclist, or pedestrian, traveling in the same direction as the subject vehicle

ane next to the subject vehicle’s travel path:This includes (but may not be limited to) any of the

P,
b

lict involving a vehicle that is merging; weaving, changing lanes, or unintentionally drifting into
her vehicle’s lane from or to another lane, entrance ramp, or exit ramp;

lict with a motorcycle that islane splitting next to subject vehicle;

lict with vehicles or otherroad users that are traveling in the same direction on the shoulder pf
rafficway;

lict with pedestrian or pedal cyclist walking/riding in the same direction on the shoulder of the
icway, but not'in’the lane (typically on the road shoulder/edge).

“Conflictwith vehicle turning across another vehicle path (same direction)” for a special cage
ent vehicle.”

B.2.2.5

Conflict with vehicle or pedal cyclist turning across another vehicle, pedal cyclist, or

pedestrian path (same direction)

Conflict involving a vehicle or pedal cyclist crossing in front of the path of another vehicle, pedal cyclist,

or pedes

trian, in order to turn left or right, when both conflict partners were originally traveling in the

same direction on parallel paths of travel. This is a special case of “Conflict with adjacent vehicle, pedal

cyclist, o

14

r pedestrian.”
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B.2.2.6 Conflict with vehicle or pedal cyclist turning across another vehicle, pedal cyclist, or
pedestrian path (opposite direction)

Conflict with a vehicle or pedal cyclist crossing in front of the path of another vehicle, pedal cyclist,
or pedestrian, when the conflict partners were originally traveling in opposite directions on parallel
paths of travel. This is a special case of “Conflict with oncoming vehicle or pedal cyclist.”

B.2.2.7 Conflict with vehicle or pedal cyclist turning into another vehicle, pedal cyclist, or
pedestrian path (same direction)

Cpnflict with a vehicle or pedal cyclist turning into the path of another vehicle, pedalycyclist, or
pedestrian when the vehicles were originally traveling in perpendicular directions but intend|to travel
in) the same direction on the same trafficway.

B{2.2.8 Conflict with vehicle or pedal cyclist turning into another vehicle, pédal cyclist, ¢r
edestrian path (opposite direction)

P

Cpnflict with a vehicle or pedal cyclist turning into the path of another vehicle, pedal cyclist, or
pedestrian when the conflict partners were originally traveling in perpendicular directions biit intend
t¢ travel in opposite directions on the same trafficway.

Bl2.2.9 Conflict with vehicle or pedal cyclist moving across another vehicle, pedal cyclist, or
pdestrian path (through intersection)

bdestrian when the conflict partners were originally<traveling in perpendicular directions anjd intend

P

Cpnflict with a vehicle or pedal cyclist crossing through the path of another vehicle, pedal cfyclist, or
p

t¢ continue traveling in perpendicular directions.

Bl2.2.10 Conflict with vehicle or pedal cyclist making a U-turn into or across another vehijcle,
edal cyclist, or pedestrian path

Y
Cpnflict with a vehicle or pedal cyclist, making a U-turn into or across the path of travel of another
vehicle, pedal cyclist, or pedestrians

2.2.11 Conflict with out-of-control vehicle, pedal cyclist, or pedestrian in trafficway

B

Cpnflict with another vehigle, pedal cyclist, or pedestrian that is in motion but has lost contifol and is
npt intentionally or prédictably following a path. This would include, for example, a scenario if} which a
motorcycle or pedal-cyclist in front of the subject vehicle experiences a slide-out. For pedestrjians this
would include pedestrians falling into the roadway (e.g., due to slipping on ice).

2.2.12 Conflict with parked vehicle or pedal cyclist at standstill

bnfliet, with a vehicle or pedal cyclist that is neither in the trafficway nor in motion, or is entering or
kiting'a parked position (and does not fit into any other category). A vehicle parked off the froadway
[ trafficway with its door open over a roadway or trafficway is included in this category if tHere is no
pedestrian entering or exiting (or about to enter/exit) the vehicle. If a pedestrian is entering/exiting
the vehicle, code as “Conflict with pedestrian/occupant entering/exiting vehicle.” If the scenario fits
into another category, code that category. (For example, if a lead vehicle or pedal cyclist slows to enter a
parking place, code as “Conflict with lead vehicle or pedal cyclist.”)

D O [ws]

B.2.2.13 Conflict as parked vehicle

Conflict with a vehicle or pedal cyclist that conflicts with the parked subject vehicle. This includes, for
example, a pedal cyclist or motorcycle conflicting with the opening of the subject vehicle’s door.
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B.2.2.14 Conflict with pedestrian/occupant entering/exiting vehicle

Conflict with a pedestrian/vehicle combination where a pedestrian/occupant is entering or exiting (or
about to enter/exit) a parked vehicle in or adjacent to the trafficway. This also includes pedestrians that
are in the process of loading or unloading a vehicle’s cargo and pedestrians that are interacting with a
parked vehicle in some other way (including interactions with other vehicle occupants) provided that
the referenced pedestrian is within an arm’s reach of the parked vehicle.

B.2.2.15 Conflict with pedestrian not on trafficway

Conflicty with pedestrians that are not in the trafficway (typically in a separate area such as on|a
raised siflewalk). An example of this category is conflict with a pedestrian after the subject vehicle-has
experierced a road departure.

B.2.2.16| Conflict with pedal cyclist on separate cycle lane or cycle tracks

Conflictd with a pedal cyclist that are not on the trafficway (typically separate areadelineated by some
physical|barrier). This category should not be coded for crossing path conflicts~An example of thijs
category]is conflict with a pedal cyclist after the subject vehicle has departed thesroadway.

B.2.2.17| Conflict with animal (large or small)

Conflict with any type or size of living animal (other than insect$§). This category does not include
animals [that are being used as transportation or to pull somestype of transportation device; thege
would b¢ considered non-motorized conveyances and shouldihe coded as “Conflict with other non
motorisfor non-motorized conveyance.”

B.2.2.18| Conflict with obstacle/object in trafficway

Conflict with any type of inanimate obstacle or object other than another vehicle. This includes degdd
animals |in the trafficway. The object is in thectrafficway in the vehicle’s travel path. This includg¢s
roadside barriers that exceed the ground clearance of the vehicle, but does not include low roadside
barrierswithin the ground clearance of thevéhicle (see 3.2.2).

B.2.2.19| Conflict with obstacle/object not in the trafficway

Conflict [with any type of inanimate obstacle or object other than another vehicle, pedal cyclist, ¢r
pedestripn that is not in the tfafficway.

B.2.2.20| Other conflicts with pedestrian

Conflict wvith a pedéstrian where the conflict is not covered by other categories.

B.2.2.21| Othér-conflict with pedal cyclist

—_—

Conflict with a pedal cyclist where the conflict is not covered by other categories. Also includes ped
cyclists who hold on to a motor vehicle in motion.

B.2.2.22 Other conflict with vehicle

Conflict with any vehicle not included in other categories.

B.2.2.23 Conflict with other non-motorist or non-motorized conveyance

Conflict with any type of non-motorist or non-motorized conveyance that is not described in previous
categories.

16 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8cb45db4784d1d293365bce386d15834

ISO/TR 21974-1:2018(E)

B.2.2.24 Conflict not involving subject vehicle

A conflict that does not directly involve the subject vehicle, but that leads to a conflict with the subject
vehicle or results from a conflict with a subject vehicle. For example, this would include a conflict
between two lead vehicles (Conflict 1) that results in a conflict with the subject vehicle (Conflict 2),
or a conflict between a lead vehicle and a pedestrian (Conflict 1) that results in a conflict between the
subject vehicle and the lead vehicle (Conflict 2). In both of these examples, Conflict Nature 1 should be
coded as “conflict not involving subject vehicle” and Conflict Nature 2 should be coded as “Conflict with
lead vehicle.”

wide variety of other scenarios with multiple (>2) conflict partners would be handled similarly. This
cptegory would only be used when it is part of a multi-conflict SCE. Any conflict that does notlead to or
r¢sult from a conflict with the subject is out of the scope of this document.

.2.3 Conflict partner (applies to Trajectory and Proximity Conflicts)

The Conflict partner variable describes the type and size of the other vehicles, other road ugers, etc.,
that are involved in the SCE. Information about the subject vehicle should bé a part of the metadata
1} the naturalistic driving study’s database and should not be coded hére because the infor;Eation is
generally not available from video.
S

—

bme of vehicle types defined below are based on gross vehicle ‘weight rating (GVWR) and reflect
the classifications used in the United States. Researchers should be aware that classificatipns vary
by country. Therefore, the appropriate vehicle classifications‘based on the regulations of theg country
where data collection occurred are applicable.

Bl2.3.1 Automobile

ght vehicle designed primarily to transport passengers in an enclosed (or convertible) space, including
rect automobile derivatives. Examples include, but may not be limited to, convertible, fwo-door
s¢dan, hardtop, coupe, two- to five-door hatchback, three-door coupe, four-door sedan, statigqn wagon
xcluding van- and truck-based), carge'station wagon, auto-based pickups, auto-based ampulance/
barse, large limousine, and three-wheeled enclosed automobiles (see “Motorcycle or mopdd” if not
hclosed).

S v Q-

e}

Bl2.3.2 Sport-utility vehicle (SUV)

)

[tility vehicle designed to’have some level of off-road capabilities, generally taller and heayier than
pmparable automobiles but still having a GVWR less than or equal to 4 536 kg (10 000 lb). Examples
ficlude, but may notbe limited to, multi-purpose vehicle, compact utility vehicle, large utility vehicle,
hd utility statien wagon.

L =0

2.3.3 Van (minivan or standard van)

B
VEhiclé designed to maximize cargo/passenger area versus overall length, having an enclosed cargo/
phssenger area and relatively short (or non-existent) hood and a GVWR less than or equal to 4 536 kg
C

alk-in van,

[

. = ) “ = ) = O v ) v
onversion van, van-based motorhome, van-based school bus, and other van derivatives.

vanvAvAv v ol v, - v y v, v C O5 vl v, O

B.2.3.4 Pickup truck
Light conventional truck with a pickup style cab (includes extended cabs), a large hood covering the

conventional engine placement, a separate open box area for cargo (with or without an aftermarket cap
or cover), and a GVWR less than or equal to 4 536 kg (10 000 1b).
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B.2.3.5 Light vehicle pulling trailer

Automobile, sport utility vehicle, van, or pickup truck that is pulling or towing some type of additional
cargo behind it. Towed items may include, but are not limited to, another vehicle, camper, trailer, farm
or landscaping equipment, etc.

B.2.3.6 School bus

Medium/heavy vehicle (not including van-based) that is designed to carry groups of passengers
(generally with seating capacities that exceed 15 passengers) to and from educational facilities and/
or related functions. These are generally, but not always characteristically painted yellow and clear|y
identifiefl as school buses. GVWR exceeds 4 536 kg (10 000 Ib). This category includes private company
school biises and school buses converted for other uses (e.g., church bus).

B.2.3.7 | Bus (transit, motor coach)

Mediumj}heavy vehicle (notincluding van-based) thatis designed to transportlarge gfoups of passengers
(generally with seating capacities that exceed 15 passengers). GVWR exceeds 4 536-kg (10 000 1b). Thijs
category|includes transit buses, intercity buses, bus-based motorhomes, and charter buses.

B.2.3.8 | Single-unit straight truck

A non-arfticulated truck designed to carry cargo with a GVWR thatekceeds 4 536 kg (10 000 lb). Thijs
category| includes most box trucks, delivery trucks, dump trucks;/garbage trucks, concrete mixers,
flatbed tfucks, non-towing tow trucks, and large work pickup trucks, etc., as long as the truck is a singje
unit that/does not articulate when turning.

B.2.3.9 | Single-unit straight truck + trailer

A non-aifticulated truck designed to carry cargo (as-defined under “Single-unit straight truck” abovg)
with a tfailing unit. Examples include a tow truck towing a vehicle or a work truck pulling a flatbgd
trailer.

B.2.3.10| Tractor only

A fifth-wheel-equipped tractor-trailer power unit with a GVWR that exceeds 4 536 kg (10 000 1b) thatjs
not pullipg a trailer.

B.2.3.11| Tractor-trailer

A fifth-wheel-equipped tractor-trailer power unit with a GVWR that exceeds 4 536 kg (10 000 1b) thatjs
pulling altrailer. This-category includes, but is not limited to, tractors pulling enclosed box trailers, opgn
top/graih trailers$; flatbed trailers, tank trailers, car carriers, livestock carriers, lowboy trailers, dump
trailers, pnd multiple trailers.

B.2.3.12LO0ther construction equipment

Construction equipment (other than trucks as defined in previous categories) parked or operating
under its own power (e.g., not on a trailer or being towed). This includes, but is not limited to, bulldozers,
steamrollers, and road graders.

B.2.3.13 Motorcycle or moped

A motorcycle is a two- or three-wheeled open vehicle (no enclosed body) that is wholly self-propelled
(rather than all human-powered). A moped is a motorized bicycle capable of moving either by assistive
pedaling or by an independent motor or engine. This category includes other motored cycles (such
as mini-bikes and motor scooters) as well as motorcycles and mopeds equipped with sidecars. This
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category does not include all-terrain vehicles (e.g., three- or four-wheelers), which should be

coded as

“Other vehicle type”) or three-wheeled enclosed automobiles (which should be coded as “Automobile”).

B.2.3.14 Emergency vehicle

Any in-service vehicle readily identified through lights or markings that is used solely to
emergency services. Vehicle should be identifiable as currently in service by lights, marking

provide
s, sirens,

or observable actions. Vehicles not in service should be coded as the appropriate vehicle type. This
category includes, but is not limited to, in-service ambulances, fire trucks/cars, police cars, and other

rescuevehicles

2.3.15 Other vehicle type

y vehicle not included in the categories listed above. This includes, but may not,be limitg
terrain vehicles (three- and four-wheelers), snowmobiles, riding lawnmowers, farm equipme
than trucks), and any form of mechanical handling equipment (e.g., forklift). Vehicle should b
of operating under its own power (not being trailered or towed).

B{2.3.16 Pedestrian

%]

be definition of pedestrian (3.10).

Bl2.3.17 Pedal cyclist

%]

be definition of pedal cyclist (3.9).

=

2.3.18 Animal conveyance

n animal (e.g., horse) thatis being ridden by ahtiman, whether for general transportation or re
his also includes animal-pulled conveyances'and pack animals.

—= >

Bi2.3.19 Other non-motorist or non-motorized conveyance

%]

pe definition of non-motorist/non=motorized conveyance (3.8).

(=]

2.3.20 Deer, elk, moose, bear (or similar)

Ay type of live, large ‘animal, such as deer, elk, moose, bear, kangaroo, mountain lion, etc.

o]

2.3.21 Otheranimal

>

ny type of.small animal, such as dog, cat, squirrel, rabbit, bird, opossum, raccoon, etc.

Bi2.3.22" Fixed object, building

d to, all-
nt (other
e parked

creation.

C R 2299
4 D Z-ozz

O|b.',\ 3o o boild:. o a o
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I

B.2.3.23 Fixed object, impact attenuator/crash cushion

Object is a device intended to attenuate an impact.

B.2.3.24 Fixed object, bridge structure

Object is a bridge (not overhead), or part of a bridge support system (e.g., abutment).

© ISO 2018 - All rights reserved
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B.2.3.25 Fixed object, guardrail

Object is a guardrail.

B.2.3.26 Fixed object, concrete traffic barrier, or other longitudinal barrier

Object is a concrete or other longitudinal barrier or median (e.g., “Jersey Barrier”).

B.2.3.27 Fixed object, post, pole, or support

Object is|a post or pole designed to support a sign, light, etc.

B.2.3.28| Fixed object, culvert or ditch

Object is|a culvert or ditch.

B.2.3.29| Fixed object, curb

Object is|a curb.

B.2.3.30| Fixed object, embankment

Object islan embankment.

B.2.3.31| Fixed object, fence

Object is|a fence.

B.2.3.32| Fixed object, wall

Object is|a wall that is not part of a building.

B.2.3.33| Fixed object, fire hydrant

Object is|a fire hydrant.

B.2.3.34] Fixed object, shrubbery or bush

Object is|a shrubbery or bush:

B.2.3.35| Fixed object;-tree (not overhead)

Object is|a tree (not overhanging tree branch).

B.2.3.36| Fixed object, boulder

Object is a boulder.

B.2.3.37 Fixed object, loading dock

Object is a loading dock, and may be part of a building.

B.2.3.38 Fixed object, loading equipment

Object is stationary loading equipment (e.g., forklift).
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B.2.3.39 Fixed object, cargo

Object is cargo that is waiting to be loaded.

B.2.3.40 Fixed object, other

Object is a fixed object not described in previous categories.

B.2.3.41 Overhanging object, tree branch

O|bject is an overhanging tree branch.

Bi2.3.42 Overhanging object, overhanging part of sign or post

Opject is an overhanging part of sign or a post.

B2.3.43 Overhanging object, bridge/overpass

Opject is an overhead bridge/overpass.

Bl2.3.44 Overhanging object, building

Opject is an overhanging component of a building.

Bl2.3.45 Overhanging object, wires

Opject is overhead telephone, electrical, or similar mires.

Bl2.3.46 Overhanging object - other

Opject is overhead, but of a type not descfibed in previous categories.

Bl2.3.47 Non-fixed object, vehicleparts, including tire parts

Opject is vehicle parts, includihg tire parts.

B/2.3.48 Non-fixed objeect, spilled cargo

Opject is spilled cargos

B{2.3.49 Non-fixed object, dead animal

Opject is a'dead animal.

B12:3.50 Non-fixed object, broken tree limbs or other tree/shrub parts

Object is broken tree limbs or other tree/shrub parts (not overhead or hanging).

B.2.3.51 Non-fixed object, trash/debris

Object is trash or debris.

B.2.3.52 Non-fixed object, construction barrel

Object is a construction barrel.
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Non-fixed object, construction cone

a construction cone.

Non-fixed object, other

non-fixed but of a type not listed in previous categories.

Unknown

Cannot
obstruct

B.2.4 (

Conflict
Precipitd
partners
conflict

for non-
to fully d
refer to 4
driver’s

B.2.4.1

Front pld
any port

B.2.4.2

Rear pla
portion

B.2.4.3

Right sid
of anoth

B.2.4.4

Left side
of anoth

B.2.4.5

Hetermine the conflict partner type due to limitations in video views, lighting, viSu
jons, or limited perspective.

lonflict type (applies to Trajectory and Proximity Conflicts)

Type identifies the type(s) of conflict(s) that develop between the conflict pdrtners after tk
ting Event. Unlike Conflict Nature, which describes the relationship between the confli
at the time of the Precipitating Event, Conflict Type refers to the resultihg orientation of t}
bartners at time of impact for crashes or at the time of their closest proximity to each othg
rash events. While the two variables overlap considerably, they are_both important in ords
haracterize the conflict as it progresses. Unless the subject vehicle4s specified, “vehicle” m3
ny vehicle involved in the event. Right and left designations are+tnade using the subject vehic
boint of view.

Rear-end, subject behind

ne or either front corner of subject vehicle makes¢contact or is at risk of making contact wit
on of the rear plane or either rear corner of a lead vehicle or pedal cyclist.

Rear-end, subject in front

he or either rear corner of subject vehicle makes contact or is at risk of making contact with ay
f the front plane or either front cexher of a following vehicle or pedal cyclist.

Side-to-side, same direction (right)

e plane of subject vehicdle makes contact or is at risk of making contact with the left side plar
er vehicle or pedal cyclist.

Side-to-side, same direction (left)

plane of subject vehicle makes contact or is at risk of making contact with the right side plag
b1 vehiclé.or pedal cyclist.

Side-to-side, opposite direction (right)

e
Ct
e
23
23
y
e

h

y

e

Right side plane of subject vehicle makes contact or is at risk of making contact with the right side plane
of another vehicle or pedal cyclist.

B.2.4.6

Side-to-side, opposite direction (left)

Left side plane of subject vehicle makes contact or is at risk of making contact with the left side plane of
another vehicle or pedal cyclist.

B.2.4.7

Head-on

Front plane or either front corner of subject vehicle makes contact or is at risk of making contact with
the front plane or either front corner of another vehicle or pedal cyclist.

22
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B.2.4.8 Side-to-front (right)

Right side plane of subject vehicle makes contact or is at risk of making contact with the front plane or
either front corner of another vehicle or pedal cyclist.

B.2.4.9 Side-to-front (left)

Left side plane of subject vehicle makes contact or is at risk of making contact with the front plane or
either front corner of another vehicle or pedal cyclist.

B{2.4.10 Front-to-side

1]

Font plane or either front corner of subject vehicle makes contact or is at risk of making contact with
ther side plane of another vehicle or pedal cyclist.

e}

(o]

2.4.11 Side-to-rear (right)

=

ight side plane of subject vehicle makes contact or is at risk of making contact with the rear|plane or
ther rear corner of another vehicle or pedal cyclist.

D

=]

2.4.12 Side-to-rear (left)

—

bft side plane of subject vehicle makes contact or is at riskief making contact with the rear|plane or
ther rear corner of another vehicle or pedal cyclist.

)

=

2.4.13 Rear-to-side

=

ear plane or either rear corner of subject vehicle'makes contact or is at risk of making contact with
ther side plane of another vehicle or pedal cyelist.

D

=

2.4.14 Rear-to-rear

e}

ear plane or either rear corner of subject vehicle makes contact or is at risk of making contact{with the
r¢ar plane or either rear corner of-anhother vehicle or pedal cyclist.

Bl2.4.15 Road departure (left)

%]

ibject vehicle makes dontact with or is at risk of making contact with a roadside barrier| curb or
ther objects intended to define the road edge on the left side of the road and that exceeds thg ground
clearance of the-vehicle. (See also the modified definition of this category under the single-vehicle
cpnflict classification.)

Qo

Bi2.4.16 Read departure (right)

Stibject'vehicle makes contact with or is at risk of making contact with a roadside barrier, curl or other
objects intended to define the road edge on the right side of the road and that exceeds theé ground
clearance of the vehicle. (See also the modified definition of this category under the single-vehicle
conflict classification.)

B.2.4.17 Road departure (end)

Subject vehicle makes contact with or is at risk of making contact with a roadside barrier, curb, or other
objectintended to define the end of a roadway and that exceeds the ground clearance of the vehicle. This
includes, but is not limited to, the end of the road at T-intersections, dead-ends, or the end of a parking
space. (See also a modified definition of this category under the single-vehicle conflict classification.)
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Backing into object

Subject vehicle backs into or nearly backs into an object.

B.2.4.19

Backing into traffic

A vehicle backs into or within the trafficway into the travel path of another vehicle or road user.

B.2.4.20

Other vehicle-related

Subject

that is n¢t covered by any previous category.

B.2.4.21

Subject
not cove

B.2.4.22

Subject ¥
is not co

B.2.4.23

Subject Y
conveyal

B.2.4.24

Subject

B.2.4.25

Interaction with any conflict partner not described in the other categories.

B.2.4.26

Cannot d
or limite

B.3 Sij
A single-

ehicle makes contact with or is at risk of making contact with a motorized vehicle in a marnng

Other pedestrian-related

ehicle makes contact with or is at risk of making contact with a pedestrian in @ manner that
ed by any previous category.

Other pedal cyclist-related

ehicle makes contact with or is at risk of making contact with a pedal cyclist in a manner th
Fered by any previous category.

Non-motorist-related

ehicle makes contact with or nearly makes contact-with a non-motorist or non-motorize
nce.

Animal-related

ehicle makes contact with or nearly makes contact with any type of live animal.

Other

Unknown
etermine the full-conflict type due to limitations in video views, lighting, visual obstruction
d perspective.
ngle-vehicle conflict

vehicle conflict involves only the subject vehicle and involves a loss of control of the subje

eI

IS

ht

d

Ct

vehicle a

he/or the subject vehicle on a path toward the road edge such that aroad departure is imminel

Nt

or resulting and an evasive manoeuvre is required by that vehicle to regain control and/or to avoid a
road departure. The road edge is defined as the edge of the shoulder (if present) or a physical raised
curb or median on the left or right side of the trafficway, including low barriers such as curbs and curb-
style medians that are within the ground clearance of the vehicle. Loss of control includes at least one
of the following: a single-vehicle rollover crash (on or off the trafficway), an observable uncontrolled
horizontal vehicle rotation (on or off the trafficway), or an observable loss of longitudinal traction.

If another conflict partner is involved (another vehicle, pedestrian, pedal cyclist, animal, object, or

roadside

24

barrier that exceeds the ground clearance of the vehicle), see B.2.
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B.3.1 Single-vehicle conflict severity

Single-vehicle conflicts can result in one of seven severity levels.
1) Level 1 Single-Vehicle Crash

2) Level 2 Single-Vehicle Crash

3) Level 3 Single-Vehicle Conflict

Level 4 Single-Vehicle Conflict

4

5) Level 5 Single-Vehicle Conflict
6) Level 6 Single-Vehicle Conflict
7

Single-Vehicle Unintentional Lane Deviation

3.1.1 Level 1 single-vehicle crash, most severe

1) airbag deployment (any airbag);

2) vehicle rollover (at least one quarter-roll);

3) likely or observed injury of the driver or any passengeér. The injury is serious enough to 1
doctor’s visit, and includes self-reported injuries and-those apparent from video.

Bl3.1.2 Level 2 single-vehicle crash, moderate severity

=

Level 2 single-vehicle crash does not meetthe requirements for a Level 1 crash but that in
dast one of the following outcomes:

- =

An uncontrolled horizontal vehicle rotation from the path of travel (on or off the road) of 909

N

(curb, median, or similar):

o]

3.1.3 Level 3 single-vehicle conflict, minor severity

>

Level 3 single-vehicle conflict does not meet the requirements of Level 1 or Level 2 conflict
jcludes at least.ene of the following outcomes:

—e

1) The vehicle departs the road or strikes a low barrier within the ground clearance of th
(curbfmedian, or similar) while underway (speed =32 km/h (20 mi/h), and not turning or |
and‘atleast one tire departs the road or is struck.

B
AlLevel 1 single-vehicle crash results in at least one of the following outcomes on or off the roaf:

require a

cludes at

Oor more.

All four tires leave the trafficway or strike a low barrier within the ground clearance of the vehicle

but that

e vehicle
barking),

e vehicle

2) CThe vehicle departs the road or strikes a low barrier within the ground clearance of th

(Curb, median, or simllarj as a result ol an evasive manoeuvre periormed In response to a

previous

conflict (e.g., steering off the road to avoid a stopped lead vehicle), and at least one tire leaves the

road or is struck as a result.

B.3.1.4 Level 4 single-vehicle conflict, low severity

A Level 4 single-vehicle conflict does not meet the requirements of Level 1, 2, or 3, but does include at

least one of the following outcomes:

1) Atleast one tire departs the trafficway or struck a curb, median, or similar low barrier within the
ground clearance of the vehicle during a reduced-speed manoeuvre (e.g., turning, parking).
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2) Atleast one tire departs the trafficway or struck a curb, median, or similar low barrier within the
ground clearance of the vehicle at a speed of <32 km/h (20 mi/h).

B.3.1.5 Level 5 single-vehicle conflict, near-crash

A single-vehicle near-crash is any circumstance that requires an urgent evasive manoeuvre to avoid a
road departure or recover from a loss of control.

A single-vehicle near-crash should meet the following four criteria:

1) No 1joad departure, and loss of control, if any, is moderate. This includes near-road departuré
but the subject vehicle does not depart the trafficway (no tires leave the trafficway or are struek).
This| also includes on-road loss-of-control scenarios resulting in at least 45° but less than'90° pf
uncqntrolled horizontal rotation from the path of travel.

[72)
<

2) Not premeditated (i.e., not planned). The near-crash is not premeditated (planned); This criterign
doeq not rule out near-crashes caused by unexpected events experienced during.a premeditatgd
manpeuvre (e.g., a premeditated departure off the trafficway onto a slippery grass area that results
in the subject vehicle nearly sliding into a ditch).

3) Evadive manoeuvre required. An evasive manoeuvre to avoid a road—departure or to regajn
vehifular control was required by the subject vehicle.

4) Urggnt response required. An urgent response (i.e., evasive nianoeuvre) is required to avoid|a
road departure or to regain vehicular control. In a single-vehi¢le near-crash, a response is urgent
wheh the magnitude of the evasive manoeuvre required approaches the avoidance capacity of the
responding subject vehicle.

B.3.1.6 | Level 6 single-vehicle conflict, crash-relevant

A singleqvehicle crash-relevant conflict is any circumstance that requires an evasive manoeuvre that is
less urggnt than a rapid evasive manoeuvre (as defined above for single-vehicle near-crash) but greaté¢r
in urgenty than a “normal manoeuvre” to aveid a road departure or regain vehicular control.

A single-vehicle crash-relevant conflict shoitld meet the following four criteria:

1) No 1joad departure with minimaly if any, loss of control. This includes potential road departure
scenfarios that are less severe than near-road departures. This also includes minor on-road loss-df-
contfrol scenarios resulting in’observable uncontrolled horizontal rotation less than 45° from the
patH of travel and/or observable uncontrolled loss of longitudinal traction.

2) Not [premeditated {i;€) not planned). The single-vehicle conflict is not premeditated (planned).
This| criterion does'wot rule out crash-relevant conflicts caused by unexpected events experiencgd
duripg a premeditated manoeuvre (e.g., a premeditated departure off the trafficway onto a slippefy
grasf area that'results in the subject nearly sliding into a ditch).

3) Evadive‘manoeuvre required. An evasive manoeuvre to avoid a road departure or recover from|a
loss pfcontrol was required by the subject vehicle.

4) Urgent response NOT required. The response (i.e., evasive manoeuvre) required by the subject
vehicle is not urgent, but the required response is still of a greater magnitude than a “normal”
driving manoeuvre.

B.3.1.7 Single-vehicle unintentional lane deviation

A single-vehicle unintentional lane deviation is any circumstance requiring corrective action (usually
steering) where the subject vehicle unintentionally drifts or crosses over a lane line (e.g., into the
shoulder or adjacent or oncoming lane) but where no hazard is present or the hazard is never closer to
the subject vehicle than one standard lane width.
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Hazards include, but are not limited to, trafficway edges, guardrails, and other road users. Hazards do
not include rumble strips. If a hazard is present and is closer to the subject vehicle than one lane width
or the vehicle leaves the road, the event should be classified as a crash-relevant conflict, near-crash, or
crash and may be either a trajectory conflict or a single-vehicle conflict depending on the nature of the
hazard and the conflict outcome(s) (impact or urgency).

As with all other conflicts discussed in this document, the lane deviation should be unintended, which
excludes any deviations performed with intent, such as to assist with curve negotiation, to maintain a
safe distance from adjacent traffic, or to better utilize available space in low traffic situations.

.3.2 Single-vehicle conflict type

3.2.1 Lane departure left

The subject vehicle is involved in a single-vehicle lane deviation whereby the vehiele crosses|over the
lgft lane line into an adjacent shoulder, adjacent same-direction lane, or adjacent opposite-glirection
l1gne. This does not include any loss of control or road departure.

3.2.2 Lane departure right

The subject vehicle is involved in a single-vehicle lane deviation whereby the vehicle crosses|over the
right lane line into an adjacent shoulder, adjacent same-directich‘lane, or adjacent opposite-glirection
dne. This does not include any loss of control or road departure.

3.2.3 Road departure left

" median) to the left or strikes a low raised roadsSide barrier within the ground clearance of the vehicle

B

The subject vehicle departs or is at risk of departingithe trafficway (beyond the shoulder, raised curb,
0

oh the left side of the road.

3.2.4 Road departure right

edian) to the right or strikes a low raised roadside barrier within the ground clearance of the vehicle

B

The subject vehicle departs or is at risk of departing the trafficway (beyond the shoulder, raised curb, or
|

oh the right side of the road.

3.2.5 Road departure éend

edian) at the end’of a trafficway or strikes a low raised roadside barrier within the ground dlearance

B

The subject vehicle-d€parts or is at risk of departing the trafficway (beyond the shoulder, raised curb, or
1

of the vehicle at the end of a trafficway.

=

3.2.6 _Other single vehicle conflict

—

he subject vehicle has some other type of single-vehicle conflict that is not included in previous
tegories. This includes an ohservable loss of control that does not result in a road departure

(@]

B.4 Proximity conflict

Proximity conflicts involve at least two conflict partners that are not on a crash course and require no
evasive manoeuvre to avoid a crash (assuming kinematics remain unchanged), but nevertheless result
in a small spatial and temporal kinematic proximity to one another that is inappropriate for the driving
circumstance (including considerations such as conflict partners’ speed, sight distance, weather, etc.).
See Annex A for further discussion of proximity conflicts. The Proximity Conflict classification uses the
same coding as trajectory conflicts with regard to Conflict Nature, Conflict Partner, and Conflict Type.
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Annex C
(informative)

Additional Conflict Attributes

A number of other variables are needed to descrihe a conflict and can he applied to all conflict classes

that are

C.1 Cq

To furth
time of {
below [a
the subijd
in the co

EXAMPLE

lane due {
would be
decelerat

EXAMPLE

vehicle th
2 Conflic
an additi
would be

The conf
left-hand
G throug
not code

Conflict
Nature.

or rows
includes

its relationship to its caofiflict partner at the time it entered into the conflict. Configuration valug

are assig
motorist

Hescribed in this clause.

nflict configuration

br describe each conflict, a numerical designation is assigned to each conflietypartner at tk
heir first involvement in the sequence of events. Configurations are depicted in Figure C
Hapted from the Accident Types chartin GES (2014)]. The first configuration assigned is alway
ctvehicle (Vehicle 1), with additional configurations assigned in the order of their involvemei
hflict (Vehicle 2, 3, and so on).

e
11
s
nt

o traffic ahead, then Vehicle 1 Conflict Configuration would be 28,and Vehicle 2 Conflict Configurati

on, then Vehicle 3 Conflict Configuration would be 28, similaptothe subject vehicle.

2 If the subject vehicle attempts to change lanes to the‘left, but comes into conflict with anoth
at is already present in that target lane, then Vehicle 1 Conflict Configuration would be 47 and Vehig
Configuration would be 45. If the subject vehicle brakes and aborts its lane change, and this caus
nal conflict with a following vehicle in the subjectwvehicle’s lane, then Vehicle 3 Conflict Configuratig
28.

lict configuration chart in Figure C.1 assumes a right-hand traffic rule, but can be adapted f
traffic rules by mirroring the diagrams (keeping the configuration values the same) for row
h K. The type of traffic rule (left--or-right-hand) should be part of the study’s metadata and
d here.

Configuration values rangeifrom 00 to 99, and generally correspond to the assigned Confli
The Conflict Nature assigned in Annex B will direct the analyst to a corresponding ro
in Figure C.1 from which configuration values can be assigned to each vehicle. If an evel
multiple conflict types, only one configuration value is assigned to each vehicle that describe

Ined to vehicles) including motorcycles, mopeds, and pedal cyclists. Pedestrians, other no
s, animals,.anid objects do not get assigned configuration values.

1  If the subject vehicle is involved in a conflict with a lead vehicleithat is decelerating in the traf%ic

29. If, in addition, a second conflict occurs with the subject vehicle’s following vehicle due to trafffic

n

b
le
bS

n

r
/'S
IS

Ct

28
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Figure C.1 — Conflict configuration
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C.2 Conflict partner location at time of precipitating event

For trajectory conflicts and proximity conflicts, the location of each conflict partner is assigned an
alphabetic value between A and K (see Figure C.2 below) to represent the position of the conflict partner
in relation to the subject vehicle at the time of the precipitating event.

For conflicts involving roadside barriers with no discrete location (including some trajectory conflicts,
some proximity conflicts, and some single-vehicle conflicts), the location should be coded as “Curb,
guardrail, or similar longitudinal barrier.” If no conflict partner is present, code Conflict Partner
Location as “Not Applicable.”

NOTE The term “referenced time” in the below categories is interpreted as the time of the precipitatillg
event for fhis variable (C.2), but at the impact time or time of closest proximity for variable C.3.

O O ™

E

Figure 3 — Conflict partner location

C.2.1 A =In front of the subject vehicle

Conflict partner is directly in front-0f-the subject vehicle, in the path of travel, at the referenced time.

C.2.2 B =Infrontand to theimmediate right of the subject vehicle

U

Conflict partner is in frontof the subject vehicle, but to the right (passenger side) of the subject vehicld’s
path of travel, at the refeyenced time.

C.2.3 ( =On theright side of the subject vehicle, closer to the front seat of the vehicle

Conflict partneris on the right (passenger) side of the subject vehicle, closer to the front than the bagk
of the supject'vehicle at the referenced time.

C.2.4 D =On the right side of the subject vehicle, closer to the rear seat of the vehicle

Conflict partner is on the right (passenger) side of the subject vehicle, closer to the back than the front
of the subject vehicle at the referenced time.

C.2.5 E =Behind and to the immediate right of the subject vehicle

Conflict partner is behind the subject vehicle, but to the right (passenger side) of the path of travel at
the referenced time.
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C.2.6 F =Behind the subject vehicle

Conflict partner is directly behind the subject vehicle at the referenced time.

C.2.7 G =Behind and to the immediate left of the subject vehicle

Conflict partner is behind the subject vehicle, but to the left (driver side) of the path of travel at the

referenced time.

2.8 H =0nthe left side of the subject vehicle, closer to the rear seat of the vehi

le

(@)

bnflict partner is on the left (driver) side of the subject vehicle, closer to the back than the\frq
syibject vehicle at the referenced time.

Cpnflict partner is on the left (driver) side of the subject vehicle, closer to the<front than the bd
stibject vehicle at the referenced time.

2.10 ] = In front and to the immediate left of the subject vehicle

pbnflict partner is in the front of the subject vehicle, but to the left (driver side) of the subject
hth of travel at the referenced time.

bnflict partner is located above the subject vehicle-at the referenced time (e.g., overhang

C
C
p
(C2.11 K = On top of vehicle
C
branches, low bridge).

2.12 Curb, guardrail, or similar longitudinal barrier

C
Cpnflict partner or roadside barrier is a‘'curb, guardrail, or similar longitudinal barrier that
hpve a discrete location.

o

2.13 Unknown

e

bstructions, or limited perspective.

()

2.14 Not applicable

—

here is no conflict partner or low roadside barrier involved, thus no location to categon
jcludes single*vehicle road departures with no curb present.

—

(4.3 AConflict partner location at time of impact

C12.9 I=0n the left side of the subject vehicle, closer to the front seat ofthe vehig

nt of the

le

ck of the

vehicle’s

ring tree

does not

hnnot determine the coriflict partner position due to limitations in video views, lighting, visual

ize. This

For trajectory confilicts and proximity contlicts, the location oI each conitlict partner 1S ass

igned an

alphabetic value between A and K to represent the position of the conflict partner in relation to the
subject vehicle at the time of impact (for crashes) or nearest proximity (for non-crash events). This
variable uses the same coding scheme and categories as is used for the Conflict Location at the Time of

Precipitating Event variable above.
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C.4 Vehicle rollover

C.4.1 General

The vehicle rollover variables indicate which, if any, vehicles or pedaled cycles rolled over (at least one
quarter-turn for four-wheeled vehicles) or capsized (for two-wheeled vehicles and pedaled cycles) as a
result of the SCE.

C.4.2 No rollover occurred

The subject vehicle and all other vehicles and pedaled cycles remained upright throughout the SCE:

C.4.3 Subject vehicle rolled only

The subject vehicle rolled at least one quarter-roll as a result of the SCE, but all other Wehicles ar{d
pedaled fycles remained upright.

C.4.4 Subjectvehicle rolled, other unknown

The subject vehicle rolled at least one quarter-roll as a result of the SCE, buit it cannot be determingd
whether|any other vehicle or pedaled cycle rolled or capsized.

C.4.5 (ther vehicle rolled only

The subject vehicle remained upright, but at least one other vehicle rolled at least one quarter-roll ¢r
capsized|as a result of the SCE.

C.4.6 Both subject vehicle and other vehicle rolled

Both the] subject vehicle and at least one other vehié¢le rolled at least one quarter-roll or capsized as|a
result of|the SCE.

C.5 Subject vehicle loss of contrel

The subject vehicle loss of control vatiable indicates whether the subject vehicle lost vehicular contrpl
as a confributing factor to the SCE.\t also indicates the type of control that was lost. This variable fis
coded only for the subject vehicle because information about other conflict partners’ level of control js
often unknown.

C.5.1 (ontrol maintained

The subjpect vehicle did not experience any loss of control in any direction.

C.5.2 I]oss oflongitudinal control

The subject/vehicle experienced a loss of longitudinal traction, resulting in uncontrolled skidding ¢r
sliding in the direction of travel, but no rotation.

C.5.3 Loss oflateral control

The subject vehicle experienced a loss of lateral traction, resulting in uncontrolled sideways skidding or
sliding to the left or right of the direction of travel, but no rotation.

C.5.4 Loss of both longitudinal and lateral control

The subject vehicle experienced a loss of both lateral and longitudinal traction, resulting in uncontrolled
skidding or sliding to the left or right of the direction of travel as well as in the direction of travel, but
no rotation.
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C.5.5 Loss of rotational control

The subject vehicle experienced a loss of rotational control, resulting in uncontrolled horizontal
rotation or spinning.

C.5.6 Loss of control unknown

It cannot be determined whether the subject vehicle lost control due to limitations in available data.

L0 dSubject vehicle airbag deployment

bhicle as a result of the SCE. This variable is coded only for the subject vehicle because infoprmation

0

The subject vehicle airbag deployment variable indicates whether any airbag was deployed.in the subject
\%

about other conflict partners’ airbag deployment status is often unknown.

(6.1 No airbag deployment

Nlo airbags were deployed in the subject vehicle as a result of the SCE.

(@)

6.2 Airbag deployed

Ak least one airbag in the subject vehicle deployed anywhere in the vehicle as a result of the SCE.

()

6.3 Airbag deployment unknown

h—

t{ cannot be determined whether any airbags were dépléyed in the subject vehicle due to limitfations in
yailable data.

o8]

()

.7 Precipitating Event

—

he Precipitating Event is the action or, condition that began the event sequence in question. It specifies
e environmental state or action by @,conflict partner that was critical to the subject vehicle Hecoming
nvolved in the conflict. It does Mmat consider factors such as driver distraction or impairment, but
iistead indicates the vehicle action (whether of the subject vehicle or another conflict partner) or
kternal condition that initjated the conflict sequence.

@ = =

i exceeding the speed.limit when Vehicle 2 crosses Vehicle 1’s path, causing a crash. The Predipitating
vent in this casewaould be Vehicle 2 crossing Vehicle 1’s path (rather than Vehicle 1 speeding). If two
ppssible Precipitating Events occur simultaneously, the condition that imparted the greatest feffect on
tme conflict is.coded. If more than one sequential action or condition contributed to the initiation of
the conflict, then determination of which is the Precipitating Event depends upon whether the driver
hhd enough’time or vehicular control to avoid the latter event. If the driver evades one scenario and
mnmediately encounters another potentially harmful event (with no time or ability to avoid the latter),
hen.-the Precipitating Event is the first action or condition that was successfully avoided. If the driver
heample-time-er-vehietlarcontrol-torecoverfromthe-initial seenario-priorto-beinspresedted with
or getting involved in the latter event, then that latter event would be coded as the Precipitating Event.

Precipitating Event is defined independently of any perception of conflict fault. For example, Vehicle 1
E

-+ —-

The Precipitating Event represents the beginning of the event time window. This time window
encompasses all aspects of the event from its beginning through its resolution, ending when all
conflicts have been resolved, all evasive manoeuvres (if any) have been completed, and the criticality of
the driving scenario has returned to pre-conflict levels.

The time of the Precipitating Event is the reference point for a number of other variables as described
in this clause. As stated earlier in this document, the event may include multiple conflicts of different
types and severity and involving different partners. However, the Precipitating Event variable, which
defines the beginning of this event time window and the sequence of conflicts that it contains, is only
coded once per SCE.
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C.7.1 Subject vehicle lost control, blow-out or flat tire
Driver of subject vehicle loses some amount of vehicular control related to tire “air out.”

C.7.2 Subject vehicle lost control, stalled engine

Driver of subject vehicle loses some amount of vehicular control related to loss of engine power. The
stalled engine precipitates the event, rather than have been ongoing for some time before the event.

C.7.3 Subject vehicle lost control, disabling vehicle failure

Driver of subject vehicle loses some amount of vehicular control related to a mechanical malfunction pf
a compohent (other than stalled engine), which prevents the vehicle from being drivable. This includes,
but is nof limited to, loss of a wheel, steering system failure, or suspension system failure.

C.7.4 S$ubject vehicle lost control, minor vehicle failure

Driver of subject vehicle loses some amount of vehicular control related to a mechahical abnormality
(other tHan stalled engine), but vehicle is still drivable. This includes, but is notlimited to, the vehiclg’s
hood flying up and the vehicle overheating.

C.7.5 Subject vehicle lost control, poor road conditions

Driver of subject vehicle loses some amount of vehicular control related to localised poor environmental
or structural conditions of the trafficway surface. The poor road conditions have caused a loss pf
control, and do not qualify as a Precipitating Event on their own:Condition should precipitate the event
and not [simply be present as an ongoing condition. This includes, but may not be limited to, large/
deep puddle or pothole, isolated patch of ice, oil residue,and road contraction. This does not include|a
trafficway that is largely ice-covered or wet, which may be categorized instead as “Subject vehicle lopt
control, ¢xcessive speed.”

C.7.6 Subject vehicle lost control, excessive speed

Driver of subject vehicle loses some amoeunt of vehicular control related to traveling too fast for the
driving ¢onditions. Driving conditions should take into account all of the following: traffic, trafficway
design, gurface condition, weathergand ambient lighting. The excessive speed has caused a loss pf
control, aind does not qualify as a(Precipitating Event on its own. Excessive speed is considered to he
either mpre than 16 km/h (10_mi/h) above the posted speed limit or too fast for driving conditions|if
they wairant a lower speed.

C.7.7 S$ubject vehicle lost control, jack-knife

Driver of subject yehicle loses some amount of vehicular control related to a trailer or other articulatgd
vehicle body partjack-knifing in relation to the driver cabin.

C.7.8 Subject vehicle lost control, cargo shift

Driver of subject vehicle loses some amount of vehicular control related to a shifting of cargo somewhere
on or in the vehicle or trailer.

C.7.9 Subject vehicle lost control, other cause

Driver of subject vehicle loses some amount of vehicular control, and the loss of control was related to
some recognized reason not described in previous categories. For example, the subject driver takes
his or her foot off the brake pedal at a red light, does not realize it, and is therefore not in control of the
vehicle.
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C.7.10 Subject vehicle lost control, unknown cause

Driver of subject vehicle loses some amount of vehicular control, but the cause cannot be determined
due to limitations in video views, lighting, visual obstructions, or limited perspective.

C.7.11 Subject vehicle over left edge of road

Subject vehicle departs the trafficway to the left, beyond the left side shoulder area or onto a median.
The conflict occurs after the vehicle has left the shoulder area or entered a median to the left. This
ategory applies only if the road departure is a direct factor in the event. For example, if the subject
vehicle departs the road to the left in order to avoid hitting an animal, the precipitating event vould be
“Animal in trafficway.”

(e)

o

7.12 Subject vehicle over right edge of road

ibject vehicle departs the trafficway to the right, beyond the right side shouldetharea or onto d median.
he conflict occurs after the vehicle has left the shoulder area or entered amedian to the right. This
itegory applies only if the road departure is a direct factor in the event)For example, if the subject
thicle departs the road to the right in order to avoid hitting an animal;’the factor would be “4nimal in
tafficway.”

<adwn

(=

(C17.13 Subject vehicle, end departure

Stibject vehicle departs the end of a trafficway; for example,&he subject vehicle runs off the road ata “T”
intersection or at the end of a designated driving or parking area.

(C17.14 Subject vehicle over left lane line

Stibject vehicle unintentionally departs its lane'to the left and is entering or has entered an adjoining
1gne or shoulder. The conflict occurs before thiévehicle leaves the trafficway (not past the shou|der area
of onto the median); else, code as “Subject over left edge of road.” This category applies only if the lane
departure is a direct factor in the event."For example, if the subject vehicle drifts across a lane line, then
ah animal runs into its path, the correctcategory would be “Animal in trafficway.” This categoiy should
bE coded only if other related categories do not apply, including Subject lane change, left behind vehicle/
ldft in front of vehicle/left, sideswipe threat/left, other.

C17.15 Subject vehicle.over right lane line
S

1bject vehicle unintentionally departs its lane to the right and is entering or has entered an gdjoining
1gne or shoulder. The-eonflict occurs before the vehicle leaves the trafficway (not past the shou]der area
of onto median);-else code as “Subject vehicle over right edge of road.” This category applies oply if the
lgne departuretis’a direct factor in the event. For example, if the subject vehicle drifts across|the lane
line, then an'@himal runs into its path, the factor would be “Animal in trafficway.” This categoiy should
be coded only if other related categories do not apply, including Subject lane change, rightt behind
vehiclé/right in front of vehicle/right, sideswipe threat/right, other.

A7 L 6-Serbi hicled , teft behind-vehicl

Subject vehicle initiates a lane change to the left and is entering or has entered an adjacent lane behind
another vehicle traveling in the same direction in the destination lane, putting the subject vehicle into
conflict with the rear portion of that lead vehicle.

C.7.17 Subject vehicle lane change, right behind vehicle

Subject vehicle initiates a lane change to the right and is entering or has entered an adjacent lane behind
another vehicle traveling in the same direction in the destination lane, putting the subject vehicle into
conflict with the rear portion of that lead vehicle.
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C.7.18 Subject vehicle lane change, left in front of vehicle

Subject vehicle initiates a lane change to the left and is entering or has entered an adjacent lane in front
of another vehicle traveling in the same direction in that destination lane, putting the subject vehicle
into conflict with the front portion of that following vehicle.

C.7.19 Subject vehicle lane change, right in front of vehicle

Subject vehicle initiates a lane change to the right and is entering or has entered an adjacent lane in
front of another vehicle traveling in the same direction in that destination lane, putting the subject
vehicle into conflict with the front portion of that following vehicle.

C.7.20 Subject vehicle lane change, left sideswipe threat

Subject vYehicle is traveling beside and in the same direction as another vehicle that is,inan adjacent
lane to the left. Subject vehicle initiates a lane change to the left, putting the left (driver) side of the
subject viehicle into conflict with the right (passenger) side of the other vehicle.

C.7.21 Subject vehicle lane change, right sideswipe threat

Subject Yehicle is traveling beside and in the same direction as another vehicle that is in an adjacept
lane to the right. Subject vehicle initiates a lane change to the right, puttitig the right (passenger) side pf
the subjgct vehicle into conflict with the left (driver) side of the other'vehicle.

C.7.22 Subject vehicle lane change, left, other

[

Subject yehicle is traveling in the same direction as another.vehicle that is in an adjacent lane to the lef
The subject vehicle initiates a lane change to the left, putting the subject vehicle into conflict with the
adjacent|vehicle in a manner not described in other categories.

C.7.23 Subject vehicle lane change, right, other

Subject yehicle is traveling in the same direction as another vehicle that is in an adjacent lane to the
right. ThHe subject vehicle initiates a lane-chrange to the right, putting the subject vehicle into conflift
with theladjacent vehicle in a manner notdescribed in other categories.

C.7.24 Subject vehicle ahead, but decelerating

Subject yehicle is the lead vehicle and is decelerating while traveling in the same lane as, ahead of, arjd
in same ¢lirection as anothefvehicle. The deceleration of the subject vehicle precipitates the event.

C.7.25 Subject vehi¢le ahead, but at a slower constant speed

Subject yehicle is.the lead vehicle and is traveling at a lower constant speed than, in the same directign
as, in fropt ofsand in the same lane as another vehicle. The lower constant speed precipitates the evenit.

C.7.26 (nhinr‘f vehicle ahead, cfnppnd on rn:\dumy more than 2 seconds

Subject vehicle is the lead vehicle and is stopped in the same lane as, in front of, and in the same
direction as another vehicle. This state of being stopped precipitates the event. The subject vehicle has
been stopped on the roadway for more than 2 s at the time when the other vehicle begins to react to the
event. The subject vehicle may be stopped in a traffic lane, parked, or disabled.

C.7.27 Subject vehicle ahead, slowed and stopped 2 seconds or less

Subject vehicle is the lead vehicle and is decelerating to a stop or has just stopped in the same lane
as, in front of, and in the same direction as another vehicle. This state of stopping or being stopped
precipitates the event. The subject vehicle has been stopped for 2 s or less at the time when the other
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vehicle begins to react to the event. The subject vehicle is nearly or completely stopped, rather than in a
longer process of decelerating (which should be coded as “Subject ahead, but decelerating”).

C.7.28 Subject vehicle in intersection, turning left

Subject vehicle attempts a left turn from its current path, and the act of performing this turn precipitates
the event.

C.7.29 Subject vehicle in intersection, turning right

Stibject vehicle attempts a right turn from its current path, and the act of performing.ghis turn
precipitates the event.
C

7.30 Subject vehicle in intersection, passing through

%]

ibject vehicle is proceeding straight through an intersection without planningxto turn, and the act of
rossing through the intersection precipitates the event.

(@)

()

7.31 Subject vehicle in intersection, intended path unknown

[%2)]

ibject vehicle enters an intersection, but the subject vehicle’s intenided path through the intgrsection
qd unknown, and the act of being in the intersection precipitates the event.

—

o

7.32 Subject vehicle from driveway/parking lot, straight across path

Stibject vehicle is entering another vehicle’s path from a‘driveway or parking lot (a trafficway groviding
agcess from some property adjacent to the trafficway that is not controlled by a traffic signal but may
bE controlled by a stop sign) and intends to continue in a straight path across to another driyeway or
trafficway. Subject crosses the other vehicle’s intended travel path, thus precipitating the event.

(17.33 Subject vehicle from driveway/parking lot, turning into opposite direction

Stibject vehicle is entering another vehicle’s path from a driveway or parking lot (a trafficway groviding
agcess from some property adjacent.to the trafficway that is not controlled by a traffic signal|but may
bE controlled by a stop sign) and intends to turn into the opposite travel direction of the othe} vehicle.
Stibject vehicle crosses the other vehicle’s intended travel path, thus precipitating the event.

7.34 Subject vehicle'from driveway/parking lot, turning into same direction

ccess from some, property adjacent to the trafficway that is not controlled by a traffic signall but may

C
Stibject vehicle is entering another vehicle’s path from a driveway or parking lot (a trafficway groviding
a
be controlleddby-a stop sign) and intends to turn into the other vehicle’s path in order to trayel in the

same direction. The subject vehicle enters the other vehicle’s intended travel path, thus predipitating
the event:

C17:35 Subject vehicle from driveway/parking lot, intended path unknown

Subject vehicle is entering another vehicle’s roadway from a driveway or parking lot (a roadway
providing access from some property adjacent to the trafficway that is not controlled by a traffic signal
but may be controlled by a stop sign) and enters or crosses another vehicle’s intended travel path, but
details about the subject vehicle’s intended path are unknown.

C.7.36 Subject vehicle making U-turn

Subject vehicle makes a U-turn, intending to proceed in the opposing lane of travel. Performing this
U-turn precipitates the event.
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C.7.37 Subject vehicle from parked position

Subject vehicle enters or crosses another vehicle’s intended travel path while departing some type of
parking space. The subject vehicle may be moving forward or in reverse. The parking space may be
parallel, diagonal, or perpendicular to the other vehicle’s travel path, and the parking space may be
legal or illegal.

C.7.38 Subject vehicle backing, other than parking

Subject vehicle is in the process of backing up within or into another vehicle’s travel lane or intended
path of travel for purposes other than entering or exiting a parking space.

C.7.39 Subject vehicle traveling in opposite direction

Subject yehicle is in the other vehicle’s travel lane and traveling head-on in the opposite diriection of the
other vehicle. The subject vehicle may have just crossed or be in the process of crossing@the center line
or otheryise manoeuvred into the oncoming path of the other vehicle.

C.7.40 Subject vehicle, other

The event was precipitated by some state or action on the part of the subjéct vehicle in a manner npt
describefd in other categories.

C.7.41 Qther vehicle, pedal cyclist, or pedestrian lost conttol

Another|vehicle, pedal cyclist, or pedestrian lost control and is traveling in an out-of-control ¢r
unpredidtable manner that affects the subject vehicle’s intended travel path. For example, a motorcyc|e
or pedalcyclist in front of the subject vehicle experiences'a'slide-out, creating a conflict with the subjeft
vehicle.

C.7.42 (ther vehicle or pedal cyclist over left'lane line

Other vehicle or pedal cyclist is traveling in-the same direction as the subject vehicle in a lane to the
left of the subject vehicle. The other vehicleor pedal cyclist unintentionally departs its lane to the right,
crossing|over the subject vehicle’s left lane line. This excludes intentional lane change manoeuvres,
whether|completed or aborted, whieh\should be coded as the appropriate “Other vehicle lane change.).
category] Lane lines are from the subject vehicle’s point of view (left or right).

C.7.43 (Qther vehicle or pedal cyclist over right lane line

Other vehicle or pedal eyeclist is traveling in the same direction as the subject vehicle in a lane to the
right of the subject vehicle. The other vehicle or pedal cyclist unintentionally departs its lane to the left,
crossing|over the.subject vehicle’s right lane line. This excludes intentional lane change manoeuvres,
whether|completed or aborted, which should be coded as the appropriate “Other vehicle lane change.).
category] Lan&lines are from the subject vehicle’s point of view (left or right).

C.7.44 Otker-vehicle-orpedaleyelistlane-change/leftinfrontofsubjeet——

Other vehicle or pedal cyclist is traveling in the same direction as the subject vehicle, ahead and in a
lane to the left of the subject vehicle. The other vehicle or pedal cyclist initiates a lane change to its
right, crossing the subject vehicle’s left lane line, resulting in a conflict between the front of the subject
vehicle and the rear of the other vehicle or pedal cyclist. Lane lines are from the subject vehicle’s point
of view (left or right).

C.7.45 Other vehicle or pedal cyclist lane change, right in front of subject

Other vehicle or pedal cyclist is traveling in the same direction as the subject vehicle, ahead and in a
lane to the right of the subject vehicle. The other vehicle or pedal cyclist initiates a lane change to its
left, crossing the subject vehicle’s right lane line, resulting in a conflict between the front of the subject
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vehicle and the rear of the other vehicle or pedal cyclist. Lane lines are from the subject vehicle’s point
of view (left or right).

C.7.46 Other vehicle or pedal cyclist lane change, left behind subject

Other vehicle or pedal cyclist is traveling in the same direction as the subject vehicle, behind and in
a lane to the left of the subject vehicle. The other vehicle or pedal cyclist initiates a lane change to its
right, crossing the subject vehicle’s left lane line, resulting in a conflict between the rear of the subject
vehicle and the front of the other vehicle or pedal cyclist. Lane lines are from the subject vehicle’s point
of view (left or right)

(C17.47 Other vehicle or pedal cyclist lane change, right behind subject

Otther vehicle or pedal cyclist is traveling in the same direction as the subject vehicle;behind{and in a
dne to the right of the subject vehicle. The other vehicle or pedal cyclist initiates 'alane change to its
14ft, crossing the subject vehicle’s right lane line, resulting in a conflict between-the rear of the subject
vehicle and the front of the other vehicle or pedal cyclist. Lane lines are from'the subject vehicle’s point
Fview (left or right).

@]

C17.48 Other vehicle or pedal cyclist lane change, left sideswipe threat

Otther vehicle or pedal cyclist is traveling in the same direction-as the subject vehicle, next fo and in
a|lane to the left of the subject vehicle. The other vehicle or pedal cyclist initiates a lane change to its
right, crossing over the subject vehicle’s left lane line, resulfing in a conflict between the left side of the
stibject vehicle and the right side of the other vehicle or pedal cyclist. Lane lines are from thg subject
vehicle’s point of view (left or right).

C17.49 Other vehicle or pedal cyclist lane change, right sideswipe threat

Otther vehicle or pedal cyclist is traveling in.the same direction as the subject vehicle, next tojand in a
lgne to the right of the subject vehicle. The other vehicle or pedal cyclist initiates a lane change to its
ldft, crossing over the subject vehicle’s right lane line, resulting in a conflict between the right side of
the subject vehicle and left side of.the other vehicle or pedal cyclist. Lane lines are from th¢ subject
vehicle’s point of view (left or right),

C17.50 Other vehicle or pedal cyclist lane change, left, other

Otther vehicle or pedal cyelist is traveling in the same direction as the subject vehicle, in a lahe to the
ldft of the subject vehiecle, and initiates a lane change to its right, crossing over the subject vehlicle’s left
dne line in a manpermot described in other categories. Lane lines are from the subject vehicle’s point of
vlew (left or right):

C17.51 Other vehicle or pedal cyclist lane change, right, other

her Vehicle or pedal cyclist is traveling in the same direction as the subject vehicle, in a lahe to the
right of the subject vehicle, and initiates a lane change to its left, crossing over the subject vehigle’s right
|dnetineina-mannernotdeseribedinothereategories—hane linesare fromthe-subjeetwehiele’S point of
view (left or right).

C.7.52 Other vehicle or pedal cyclist ahead, but decelerating

Another vehicle or pedal cyclist is the lead vehicle and is decelerating while traveling in the same lane as,
ahead of, and in the same direction as the subject vehicle. The deceleration of the other vehicle or pedal
cyclist precipitates the event. If both the lead vehicle or pedal cyclist and subject vehicle are initially
decelerating at the same rate, the Precipitating Event would begin when the lead vehicle or pedal cyclist
begins decelerating at a higher rate (thus decreasing the headway between the two vehicles).
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C.7.53 Other vehicle or pedal cyclist ahead, but at a slower constant speed

Another vehicle or pedal cyclist is the lead vehicle/pedal cyclist and is traveling at a lower constant
speed in the same direction as, in front of, and in the same lane as the subject vehicle. The lower constant
speed precipitates the event.

C.7.54 Other vehicle or pedal cyclist ahead, stopped on trafficway more than 2 seconds

Another vehicle or pedal cyclist is ahead of the subject vehicle and is stopped in the same lane and
traveling in the same direction. This state of being stopped precipitates the event. The other vehicle or
pedal cy¢list has been stopped for more than 2 s at the time when the subject driver begins to react.cThe
other vehicle or pedal cyclist may be stopped in a traffic lane, parked, or disabled.

C.7.55 Qther vehicle or pedal cyclist ahead, slowed and stopped 2 seconds or less

Another [vehicle or pedal cyclist is ahead of the subject vehicle and is decelerating to aiStop or has jupt
stopped [in the same lane and traveling in the same direction. This state of stopping or being stoppgd
precipitdtes the event. The subject has been stopped for 2 s or less at the time when the subject drivé¢r
begins t¢ react to the event. The other vehicle or pedal cyclist is nearly or completely stopped, rather
than in allonger process of decelerating (which should be coded as “Other vehicle or pedal cyclist ahead,
but decelerating”).

C.7.56 (ther vehicle or pedal cyclist entering intersection, turning same direction

Other vehicle or pedal cyclist is turning left or right from its currént path perpendicular to the subjeft
vehicle’s[path with the intention of traveling in the same direction as the subject vehicle, crossing ¢r
entering|the subject vehicle’s path.

C.7.57 (Qther vehicle or pedal cyclist entering intersection, straight across path

Other vehicle or pedal cyclist is traveling straightthrough an intersection moving in a perpendicular
direction to the subject vehicle’s path, crossing'ayer the subject vehicle’s intended travel path.

C.7.58 OQther vehicle or pedal cyclist entering intersection, turning onto opposite
directign

Other vdhicle or pedal cyclist is-turning from its current path perpendicular to the subject vehicld’s
path with the intention of trayeling in the opposite direction as the subject vehicle, crossing the subjeft
vehicle’s|travel lane.

C.7.59 (ther vehiclelor'pedal cyclist entering intersection, left turn across path

Other vehicle or pedal cyclist is on the same trafficway as the subject vehicle, traveling either in the
same diffection_(ilv'a right adjacent lane) or the opposite direction (in an oncoming lane). The oth¢r
vehicle or pedal-cyclist is turning left, crossing the path of the subject vehicle.

Other vehicle or pedal cyclist is on the same trafficway as the subject vehicle, traveling in the same
direction in a left adjacent lane. The other vehicle or pedal cyclist is turning right, crossing the path of
the subject vehicle.

C.7.61 Other vehicle or pedal cyclist entering intersection, intended path unknown

Other vehicle or pedal cyclist enters an intersection, crossing the subject vehicle’s travel path, but the
other vehicle’s or pedal cyclist’s travel direction or intended path cannot be determined.
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C.7.62 Other vehicle or pedal cyclist from driveway/parking lot, straight across path

Other vehicle or pedal cyclist is entering the subject vehicle’s path from a driveway or parking lot (a
trafficway providing access from some property adjacent to the trafficway that is not controlled by a
traffic signal) and intends to continue straight across to another driveway, parking lot, or roadway. The
other vehicle or pedal cyclist crosses the subject vehicle’s travel path.

C.7.63 Other vehicle or pedal cyclist from driveway/parking lot, turning into opposite
direction

her vehicle or pedal cyclist is entering the subject vehicle’s path from a driveway or patklng lot (a
trafficway providing access from some property adjacent to the trafficway that is not centrdlled by a
titaffic signal) and intends to turn into the opposite travel direction of the subject vehicle. The other
vehicle or pedal cyclist crosses the subject vehicle’s travel path.

C17.64 Other vehicle or pedal cyclist from driveway/parking lot, turnig into same
irection

her vehicle or pedal cyclist is entering the subject vehicle’s path from~a driveway or parking lot (a
trafficway providing access from some property adjacent to the trafficway that is not controlled by
traffic signal), and intends to turn into the same travel direction-as the subject vehicle. The other
vehicle or pedal cyclist enters the subject vehicle’s travel path.

s8]

C17.65 Other vehicle or pedal cyclist from drivewayy/parking lot, intended path unknown

Ofther vehicle or pedal cyclist is entering the subject.vehicle’s roadway from a driveway o1 parking
Iqt (a roadway providing access from some property adjacent to the trafficway that is not controlled
by a traffic signal), entering or crossing the subject vehicle’s travel path, but the other vehiclg’s travel
djrection or intended path cannot be determined.

C17.66 Other vehicle or pedal cyclistinaking U-turn

Otther vehicle or pedal cyclist makes@;U-turn, intending to proceed in a direction opposite it{ original
djrection. The other vehicle or pedal cyclist may initially be a lead vehicle/pedal cyclist in frgnt of the
stibject vehicle or may initially be traveling in the opposite or perpendicular direction of the subject
vehicle when the U-Turn causes the other vehicle or pedal cyclist to be in the path of the subjecft vehicle.

C17.67 Other vehiclefrom parked position

Otther vehicle enters.or crosses the subject vehicle’s intended travel path while departing sqme type
F parking spacé.\The other vehicle may be moving forward or in reverse. The parking spac¢ may be
pprallel, diagonal, or perpendicular to the subject vehicle’s travel path, and the parking spac¢ may be
lggal or illegal.

@]

(17.680ther vehicle backing, other than parking

1 laialal 1 selas oo o YIS | lasaadt lialala i 11 1iad Jdod 4] £ lf
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purposes other than entering or exiting a parking space.

C.7.69 Other vehicle or pedal cyclist traveling in opposite direction

Other vehicle or pedal cyclist is in the subject vehicle’s travel lane and traveling head-on in the opposite
direction of the subject vehicle. The other vehicle or pedal cyclist may have just crossed or be in the
process of crossing the center line or otherwise manoeuvred into the oncoming path of the subject
vehicle.
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C.7.70 Emergency vehicle approaching, giving way required

An in-service emergency service vehicle is approaching the path of either the subject vehicle or another
motorist or non-motorist. Either this approach in itself or the act of giving the right-of-way precipitates
the event.

C.7.71 Pedestrian near or approaching trafficway

A pedestrian is near or adjacent to the trafficway (e.g., on a sidewalk/path contiguous with a trafficway
or on the shoulder), which precipitates the event. Pedestrian may be moving toward the trafficway,
preparing to enter the trafficway, moving parallel to the trafficway, or standing still, but should nothe
in the trafficway. See also “Pedestrian entering/exiting vehicle” for a special case of a pedestrian-neatr|a
trafficwqy.

C.7.72 Redestrian entering/exiting vehicle

A pedestrian is entering or exiting a parked vehicle in or adjacent to the trafficway; and either the
pedestripn or the vehicle (e.g., open door) is encroaching into the travel path of another vehicle.

C.7.73 Redestrian entering roadway in location that is not a markéd pedestrian
crossing, left

A pedestfrian is entering the roadway, in front of the subject vehicle fromthe left side of the road, whete
there ar¢ no pedestrian crossing markings or signs (i.e., no zebra crossings).

C.7.74 Redestrian entering roadway in location thatis'not a marked pedestrian
crossing, right

A pedesfrian is entering the roadway, in front of thessubject vehicle from the right side of the roaf,
where tHere are no pedestrian crossing markings ox'signs (i.e., no zebra crossings).

C.7.75 Redestrian entering roadway in location marked as pedestrian crossing, left

A pedestfrian is entering the roadway, in fromt of the subject vehicle from the left side of the road where
there is 3 pedestrian crossing (markings, or signs; for example, a zebra crossing).

C.7.76 Pedestrian entering readway in location marked as pedestrian crossing, right

A pedestrian is entering the'‘readway, in front of the subject vehicle from the right side of the roaf,
where tHere is a pedestrian.cfossing (markings or signs; for example, a zebra crossing).

C.7.77 Pedestrian,other

The predence of'a'pedestrian precipitates the event in a manner not described in previous categorie
See also|“Pedestrian entering/exiting vehicle” for a special case of a pedestrian in a trafficway n¢t
covered py-any previous category.

[72]

C.7.78 Pedestrian, unknown location

The presence or action of a pedestrian is a critical precipitating factor in the conflict, but the location
and/or action of the pedestrian is unknown.

C.7.79 Pedal cyclist entering roadway in location that is marked as bicycle path, from
the right

A pedal cyclist is entering the roadway, in front of the subject vehicle from the right side of the road,
where there are cyclist crossing markings or signs (i.e., bicycle path).
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