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TRAFFIC CONFLICT

JIOPOKHIN KOH®JIKT

The article is devoted to the conceptual consideration of the formation and develop-
ment of the theory of transport conflicts in the transport process. The early studies of
transport conflicts by foreign scientists are shown. The authors come to the conclusion that
traffic conflicts depend on the psychophysiology of road users, which must be taken into ac-
count in the psychology of traffic conflicts.
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Cmamms npucesauena po3ensioy QopmyeanHs ma po3eUmKy meopii mpaHcnopmHux
KOHGQIKMIE Y MpPAHCNOPMHOMY npoyeci. AHANI3 PI3HONIAHOBUX POOOMU 3 OOCHIONHCEHHS
KOH@IIKMI8 NOKA3YE, WO OAHO MEeMAMUKON 3aUMAOmsbcs. NCUXoN02is, coyionoais, Qino-
coghis, nedaeocika, icmopis, npago3HABCMBE0, MEXHIUHI Ma BiliICbKOGI HAYKU U iH. Buxoosauu
3 Yb020 NOHAMMSA «KOH@PIIKM» GIOHOCUMBCA 00 WUPOKO2O KOAA PIZHUX KOHQIIKMYIOUUX
CMOpIH [ pO3YMIEMbCAL AK «BUNAOOK 3a20cmpenHs npomupiuy. He suxniouenuam € i cghepa
aA8MoOMOOINLHO20 MPAHCHOPMY.

Poboma 600is 3a kepmom asmomobina eumazae nocmiliHoi NUILHOCMI MA 11020 NCU-
xogizionoziunoi Haditinocmi. OcmanHa 0OCMABUHA YACMO NPU3BOOUMb 00 3MIHU NCUXOe-
MOYIIHO20 cmaHy 800is | CMAE NPUYUHOIO KOHMIIKMHUX cumyayill, wo 6 KiHyegomy nio-
CYMKY MOHCe NPU38ecmu 00 00POHCHbO-MPAHCHOPIMHUX NPULOO.

Jlopooichiti KOHGIIKM PO32110AEMbCA AK NOPOONCEHHS PAOY (hakmopie, cepeo AKUX —
KOH@IIKmMonebe3neuna ocoba 600isi i HEHANEHCHA OOPOHCHS KOMYHIKAYIS, AKA CNUPAEMbCSL
Ha neeni emHuiuni mpaouyii. Bionosiono, € 0éa docnionuyvkux nioxooy. ocooucmicHul ma
KOMYHIKAMueHUuilL abo coyianbHO-ncuxono2ivnull. J[ocniodcents 00poA*CHbO2O KOHGAIKmMY
nepeobauae po3ensio 00POACHLOLO PYXY 3 COYIANbHO-NCUXONO02TUHOI MOYKU 30Dy, PO3KPUM-
M3l 11020 KOMYHIKAMUBHOT NPUPOOU.

Yuacnuku xougnikmy — 600ii piznux mpancnopmuux 3aco0ig i niuioxoou, wo xa-
pakmepuzyromscs Oibuow abo MeHWOW CXUILHICMIO | 20MOBHICMIO 00 KOHMIIKMHOI no-
BEOIHKU, A MAKOINC 0esKOI0 KOMYHIKAMUBHOW KomMnemenmuicmro. Yci yi ocoou nepeciioy-
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romov c8oi Yini i Oitomov 3a BI0NOGIOHUMU MOMUBAMU. YCI 8OHU BIOPI3HAOMbBC BIOOMUM
IHMeneKmom, AKUll BUHAUAE PIBeHb CRIIKYBAHHSA, KIIbKICMb [ 3HAYYWicmb NOMULOK. JItoou
8 KOHGIIKMI 2paromsv neeui po.ii, AKi o X00y PO36UMKY KOHQIIKMY MONCYMb 3MIHIOBAMUCHL.
Asmopu npuxoosimsv 00 8UCHOBKY NPO Mme, WO O0POIICHI KOHGIIKMU 3a1ercams 8i0 NCUXO-
@i3i0n02ii YYACHUKIB OOPOACHLO2O PYXY, SKY HEOOXIOHO 8pax08y8amu 8 NCUX0a02ii mpaHc-
NOPMHUX KOHQDIIKMIS.

Knrwwuoei cnoea: ncuxonozis, 600itl, Y4acHUKU OOPOAHCHLO20 DPYXY, OOPONICHIU KOH-
@aikm, asmomooine.

Introduction. The concept of conflict refers to the wide range of phenomena,
any field of science or practice. The analysis of the diverse work on the study of con-
flicts shows that this topic is being dealt with: psychology, sociology, philosophy,
pedagogy, history, jurisprudence, technical and military sciences, etc. Based on this,
the concept of "conflict" refers to the wide range of different conflicting parties and is
understood as "an extreme case of exacerbation of contradictions™ (Philosophical En-
cyclopedia, 1964, p. 55). The field of road transport is no exception.

The driver's work behind the wheel of the car requires constant care and psy-
chophysiological reliability. The latter circumstance often leads to the change in the
psychological and emotional state of the driver and becomes the cause of conflict sit-
uations, which ultimately can lead to road traffic accidents (RTA).

Analysis of research and publications. Issues of the formation and develop-
ment of traffic conflicts (TC) and conflict situations (CS), taking into account the as-
pects of collision time at regulated and non-regulated intersections of the transport
network, are considered in the works of B. Allen, D. Archer, P. Bovey, V. Giitinger,
R. McFarland, M. Minderhaud, N. Muhlrad, T. Syed, A. Svensson, T. Forbes,
H. Hayden, A. Horst etc.

The concept of traffic conflicts and their impact on road safety (RS) are con-
sidered in the works of V.F.Babkov, G.I. Klinkovshtein, E. M. Lobanov,
A.M. Plotnikov, A. A. Rybalchenko, D. S. Samoilov, S. A. Seliverstov,
M. S. Fishelson, V. A. Yudina etc. In the diverse works of scientists, the psychophys-
iology of the driver, his professional reliability for ensuring road safety is investigat-
ed, however, the issues of the psychology of traffic conflicts and conflict situations
require further research.

Formulation of the problem. Consider the concept of the formation and de-
velopment of the philosophy of transport conflicts and conflict situations in the field
of road transport.

Research materials. Analyzing the role of the human factor in road safety in
order to prevent road accidents, R. McFarland (1954) drew attention to the actions of
drivers during the movement of motor vehicles (MV) [16]. Later, these actions were
called “dangerous maneuvers,” “dangerous driving,” “dangerous encounters” [23].
R. McFarland interpreted them as "emergency situations” that can cause road acci-
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dents.

Based on the analysis of road accidents due to "dangerous driving",
T.V. Forbes (1957) identified the relationship between the behavior of drivers of ve-
hicles and the potential danger of road accidents [9]. In the middle of the twentieth
century, experts began to study the situations of “dangerous convergence" between
motor vehicles, which were later named as "transport conflicts” [21]. Consider some
research on the formation and development of traffic conflicts.

On instructions from General Motors, specialists (S.R. Perkins, J.I. Harris)
formulated the concept of traffic conflicts as the potentially emergency situation that
leads drivers to "evasive " actions in the form of braking or turning towards the motor
vehicle [19]. At the same time, traffic conflicts were divided into two categories:
firstly, for the actions of road users (RU) to avoid collisions and, secondly, for viola-
tions by road users of traffic rules (TR). At the same time, five classes of traffic con-
flicts were allocated with respect to the drivers of the motor vehicles [20].

Based on the analysis of road accidents, V.A. Giitinger proposed the method
for traffic conflicts with the participation of children-pedestrians and motor vehicles
in residential areas. Later H. Hayden tried to simplify V.A. Giitinger's method with
the different definition of traffic conflicts. He proposed to increase the critical value
of the "time to collision"” value, which experts accepted as t01.0 sec, to 1.5 sec [11].

Continuing his research, H. Hayden pointed out the existence of the common
measurable degree of severity for all traffic conflicts that occur with the motor vehi-
cles during movement. He proposed the “Traffic Event Continuum Model” from traf-
fic without interference to fatal road accidents [13].

The model described the relationship between the severity of “traffic events",
I.e. transport conflicts and the frequency of their occurrence. According to this model,
the higher the severity of the event that occurred as a result of traffic conflicts, the
lower the frequency of occurrence of such events. In this case, the concept of the se-
verity of transport conflicts is determined by its consequences, for example, the num-
ber of deaths and injuries in road accidents or costs in monetary terms [13].

The measure of “time to accident” (TTA) was adopted as a measure of the se-
verity of traffic conflicts, from “motion without interference” to “accident”. The con-
cept of TTA in the scientific and practical aspect has a wider scope than the concept
of “time to collision” (TTC) used by H. Hayden in his early studies [13]. According
to the works of H. Hayden, TTA is the time of the beginning of the evasion maneuver
from the accident of one of the road user under the condition of its inevitability, if the
motor vehicle drives at the same speed and in compliance with the previous trajecto-
ry [13].

Thus, the severity of the conflict should reflect the likelihood of the collision,
and the threshold level (TTA = 1.5 sec should represent the border of the transition
from the "small" conflict to the "severe™ conflict [13]. This statement is obvious, but
not entirely true, since at low collision speeds it is much easier to avoid collisions
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than at high ones, taking into account the same TTA value.

Based on the results of the study [7], five alternative versions of determining
the severity of the conflict were selected for testing. All five versions differed from
each other in speed and time before the accident. Based on the research, H. Hayden
came to the conclusion that the threshold level between the serious and less serious
conflict should take into account both the speed of the motor vehicle and the road us-
er. At the same time, he introduced the critical values depending on the speed [13].

Since 1977, international research has been launched in the field of analysis
and development methods of transport conflicts. At the first conference on the meth-
ods of traffic conflicts in Oslo (1977), the general definition of the transport conflicts
was adopted: “a transport conflict is an observed situation in which two or more road
users approach each other in space and time to such extent that there is a risk of colli-
sion if their trajectories remain unchanged ...” [6].

The International Committee on Traffic Conflict Techniques (ICTCT) in 1983
began its research on the traffic conflicts (Paris, Leidsendam) [10, 15]. At the same
time, studies of conflict situations (CS) of road traffic at various intersections were
carried out. In particular, significant advances have been made in comparing different
methods.

It was found that in the process of road traffic situations arise when road users
barely let each other pass at high speed without significant changes in the course of
movement or speed, while not on the collision course. Under such circumstances,
there is still a real chance of collision. That is, even a small change in the movement
process can lead to the actual collision. B.L. Allen and a group of specialists often
recorded this type of collision when the motor vehicle was performing a left turn ma-
neuver at controlled intersections [5].

Based on the analysis of collisions and conflicts at one control intersection,
B.L. Allen and others concluded that Post-Encroachment-Time is significant (PET),
I.e. measure of the determining the conflict situations [12]. PET was defined as the
time between the moment when the first road user leaves the course of the second at
the moment when the second road user reaches the course of the first [12]. In this
way, the PET measure expresses the value of how close the participants of the traffic
movement avoided the collision in its final phase.

In contrast to the TTC, the PET measure consists of only one value, which is
the final timing before the collision between both road users. The lower the PET val-
ue, the greater the chance of collision.

At the second international conference on the methods of traffic conflicts
(Trautenfels, 1986), S. Oppé made the assumption that the PET measure is most ef-
fective when studying at regulated intersections [18]. Later, the concept of PET was
widely used as an integral part of Dutch method for the analysis of traffic conflicts in
road traffic [14].

The different understanding of the concept of the PET measure was proposed
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in relation to the assessment of road safety near pedestrian crossings and intersections
(zebra stripes). This concept is called Time-to-Zebra (TTZ). The TTZ indicator was
used in the work of A. Varkheli to assess the frequency and severity of critical en-
counters between motor vehicles approaching the pedestrian crossing and crossings
[22]. Based on this study, it was concluded that many motor vehicle drivers do not
slow down when approaching pedestrian crossings and do not take into account the
potential risk of collision with the pedestrian. These studies were conducted in Swe-
den, where the motor vehicle drivers were advised to significantly slow down or stop
to allow pedestrians and cyclists to cross the pedestrian crossing [7].

Later, Dutch researchers M.M. Minderhaud and P. Bovi proposed two alterna-
tive safety indicators based on the general principles of the concept of calculating the
TTC measure [17]. The first of these is referred to as the time exposed TTC, which is
the measure of the length of the TTC below the designated TTC threshold.

This means that the lower the time exposed TTC value, the less time the motor
vehicle is in the conflict situation and, thus, the safer the situation. Note that the dis-
advantage of the ICE indicator is that any value of the PET lower than the threshold
(critical) is not included in the calculation, therefore, to eliminate this discrepancy,
the second indicator was proposed, which is called the time integrated TTC. This in-
dicator is the integral of TTC over time below the threshold value and is calculated as
the surface area between the threshold value of TTC and the real value of TTC [8].

Let’s look at the concept of road conflicts and their influence on road safety
from the point of view of their psychology.

A road conflict is viewed as a product of a list of factors, among which are:
conflict prone personality of the driver and improper road communication, including
that based on certain ethnic traditions. Therefore, there are two approaches to the re-
search: personality-based and communicative, or social psychology based. Road con-
flict research assumes viewing traffic from the social psychology point of view, in-
vestigation of its communicative nature.

A particular step in the development of the social psychology view on traffic
behavior and its conflict studies is represented by D. Klebelsberg’s works. He starts
with the idea that in its historical development road traffic changed from individual to
social, i.e. into people’s interaction, their social behavior. The approach of individual
behavior to social reflects the intensification of transport and pedestrian traffic. At the
same time, the social behavior of people starts being characterized by a “limited abil-
ity” for mutual understanding between road users, which is the reason for road safety
violations. According to D. Klebelsberg, the formation of social nature of road traffic
has two steps, which he calls “symbolic” and “realistic”” which are reproduced in the
individual process of a driver’s development.

D. Klebelsberg uses the concept of a “conflict situation” (road conflict) by
viewing it as opposite tendencies in behavior of road users. However in a number of
cases the concept of conflict becomes less defined, covering “a comparatively large
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number of deviations from normal behavior”.

A conflict situation, according to D. Klebelsberg, is created by actions such as
hard braking undertaken in order to give way to an unexpectedly appearing vehicle,
change of traffic lanes, untimely braking, sharp deceleration, rapid evasion (to avoid
a collision), emergency braking etc. The reason for the conflict is non-normative be-
havior on part of one of the road users. Psychologically the reason for the conflict is a
sharp change of emotional state of at least one road user. Conflict is one of the four
primary road situations: error, traffic rules violation (legal offense), conflict and traf-
fic accident.

Additionally, D. Klebelsberg singles out “critical events” that remain within
safety limits (untimely or inappropriate braking, extreme acceleration, rapid maneu-
vers, particular forms of emotional expression, gesticulation). Errors are the smallest
deviation from norm. Traffic rules violations happen much more often than traffic ac-
cidents. The frequency of conflicts is larger than the frequency of traffic accidents as
well. This is why it’s road conflicts and not traffic accidents that should be a measure
of road traffic danger.

Systematic registration and study of conflict situations allow for identification
of their material preconditions which can be removed. Most phenomena of road in-
teraction described by D. Klebelsberg falls under the classification of “aggression”.
Some differences between aggression outside of road situations and aggression dur-
ing driving have been found. Greater anonymity in road traffic predisposes towards
lesser control and greater aggression. Nonetheless there is a connection between ag-
gressive behavior in both types of circumstances.

One of the primary questions in road conflict research is related to understand-
ing its psychological structure.

So, V. M. Sidenko and A. A. Rybalchenko (1978) developed the complex indi-
cator of road safety conditions, which takes into account various safety factors of the
integrated system "Driver-Vehicle-Road-Environment" (DVRE) [4].

E.M. Lobanov (1980) proposed the methodology for assessing the index of
conflict, which takes into account the degree of danger of the conflict point, depend-
ing on the intensity of conflicting traffic flows, visibility conditions for road users,
the state of the coverage of the considered section of the road network and the trajec-
tory of the maneuver of road user [2].

V.F. Babkov (1993), improving the aspects of road safety, proposed the final
accident rate, which makes it possible to identify the most dangerous sections of
highways [1].

A. M. Plotnikov (2011) developed the innovative algorithm for "optimizing the
capacity at single-level controlled intersections", which assumes "adaptive assess-
ment of the danger of conflict intersections ..." [3]. This algorithm allows you to max-
imize the throughput of the controlled intersection and increases road safety at nodal
Intersections.
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Scientists have proven that the structure of conflict as a communicative phe-
nomenon reproduces the structure of communication and psychological structure of
persons participating in it, consisting of a set of interconnected cognitive, emotional
and motivational and behavioral properties and processes.

Cognitive links of the road conflict structure are determined by dynamic condi-
tions of transmission and reception of information by the drivers. Functions of cogni-
tive processes including in road conflict are to build the interacting images of the
conflict situation, including images of the object of road conflict, the opponent and
the self, and searching for a way out of the dead end on this basis. In all of the above
questions the primary role is played by visual perception. As is well known, as the
speed of movement increases, the field of vision narrows, which leaves a large
amount of information outside perception. People involved in traffic accidents often
state that they simply did not see the person or object they then collided with.

A driver needs quick and precise perception covering both the objective part of
the situation and the social part. Weakness of social perception is a precondition for
conflict, it is the first sign of a person’s communicative incompetence. A socially ma-
ture driver perceives not only a vehicle, but the person in it who possesses properties
important for the development of the situation.

Thought processes leading to conflict or complicating its resolution are often
mistaken or thoughtless decisions resulting from incompetence, slowness, weakness
of social intellect, and its suppression by emotions, which happens in the event of low
psychological stability.

Emotional components of road conflict structure consist of open exchange of
emotions carrying an aggressive charge, which performs the function of influence
and emotional release. The latter circumstance explains certain tolerance of drivers
towards rude phrasing of comments and interpersonal evaluations. In competitive
conflict emotions are a motivating factor, the goal of the contest.

Motivational and behavioral components of conflict communication are the in-
terpersonal set of motivations such as the urge of road users to control, remove, get
ahead, dictate, punish, defend, retaliate, demonstrate on the road, humiliate, protect
own self-esteem, and to assert their right for priority passage. Motivational structure
of a socially mature conflict includes the desire to prevent disorder or reinstate the
normal mode of traffic.

Thus the sides of conflict form images of the conflict situation, including the
images of self and each other. Formation of these images happens under influence of
a number of internal and external factors. Internal factors include: the image of
an unacceptable driver, stereotypes of various categories of road users. External fac-
tors include perceptive information, which is to say the results of immediate percep-
tion of the road behavior of the opponent, the results of attribution, i.e. ascribing the
opponent particular traits and motivations, and immediate emotional reactions to
the conflict event. Each of the mentioned factors can dominate in the process of creat-
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Ing an image of the opposing party. Insufficient communicative competence of oppo-
nents leads to images they create being inadequate and not allowing for a productive
debate.

Conclusions. Having considered the formation and development of traffic con-
flicts, we can conclude that conflict situations in the complex DVRE system depend
on the human factor. At the same time, the technical and computer equipment of the
motor vehicle cannot exclude the role of the human factor in the transport process.

With the rapid growth of motorization, the reaction of the road user to road
safety has noticeably deteriorated, which is reflected in the traffic conflicts. In this
regard, it became necessary to study the human factor of the road user system "“driver
- operating the vehicle - road users" from the point of view of the psychology of traf-
fic conflicts.

Participants of the conflict — drivers of various vehicles and pedestrians — are
characterized by greater or lesser tendency and willingness towards conflict behavior,
as well as particular communicative competence. All of these people pursue their
goals and act on corresponding motives. All of them have particular intellect, which
determines the level of communication, number and importance of errors. In a con-
flict people play certain roles which can change along the course of development of
the conflict. They are also representatives of particular groups and carry their values.

Motorization has led to the need to consider road safety issues as the social
problem in the sphere of social life. At the same time, the issues of the reaction of
road users to road safety require general attention, education, management and spe-
cial culture. In particular, there is a need to develop a new direction to ensure road
traffic - the psychology of road safety and the promotion of road safety culture, which
IS an urgent issue for further research.
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