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USE OF VIDEO ANALYSIS OF CONFLICT SITUATIONS BY THE EVALUATION
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VYUZITI VIDEOANALYZY KONFLIKTNICH SITUACI PRI HODNOCENI NEVHODNE
NAVRZENYCH STAVEBNICH PRVKU NA OKRUZNICH KRIZOVATKACH

Abstract

The article deals with possibility of use of video analysis of conflict situations during
observation of damaged inappropriately designed building elements and the other problems
on roundabouts. This article analysis selected situations for example wrong way of drive vey near
curb, problems during exiting the double-lane roundabout and influence of near intersection
with traffic lights.
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Abstrakt

Clanek se zabyvd moznosti vyuziti videoanalyzy konfliktnich situaci pfi sledovani
poskozovani nevhodné navrzenych stavebnich prvka a jinych problémtl na okruznich kiizovatkach.
Clanek rozebira vybrané situace jako napiiklad $patna jizda vozidel v t&sné blizkosti obrubniku,
problematika vyjezdu z dvoupruhového okruzniho pasu a vliv blizké kiizovatky se svételnym
signaliza¢nim zafizenim.
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1 INTRODUCTION

The road transport brings to human society many advantages on the one hand, but many other
problems on the other hand. One of the major problems in road traffic is dubious, arguable, doubtful
or otherwise problematic behavior of the participant of road traffic. Such a behavior can eventually
cause a traffic accident and it is questionable, whether this accident could or could not be averted.
The accident may be caused partly by the heedless driver (traffic participant) and partly by the
“wrong infrastructure" (e.g. inappropriately designed road, intersection, pedestrian crossing etc.)
causing wrong driver's behavior and other subsequent problem, i.e. a conflict situation (almost
accident) or directly a traffic accident.
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The statistics of the accident frequency purvey some overview about numbers and causes
of traffic accidents however, the statistics of so-called almost accidents are logically non-existent and
therefore, if necessary, one should make analysis of the road participants behavior on the particular
place by applying a video analysis of conflict situations. The conflict situation, as defined by assoc.
prof. Jan Folprecht (see e.g. [1] a [2]), is such a situation when arises, for some traffic participants,
more than usual degree of risk. It can be said, that the conflict situation is a potential accident
situation which may result to an accident or not.

An invaluable helper for analysis of conflict situations is exactly the usage of video-apparatus
partly for possibility to slow down or repeat made video-record, partly for possibility usage of video-
recording for analysis of other traffic engineering data (volumes, composition of traffic flows, etc.).
For conflict situations we then monitor the participants of conflict, source of conflict and its
seriousness. The conflict monitoring methodology is, of course, constantly evolving, as well as
evolves the way of description of the particular observed situation (see e.g. [3] and [4], topically [5]).

The basis of video analysis is to acquire at least one hour video-record of the analyzed place
(situated on the highest observation point, if possible). Further, an evaluation of this record is carried
out (for the sake of the conclusion's objectivity it is necessary to monitor the record by more than one
person simultaneously) followed by the data analysis (tabular and graphical). One can apply, as a
quantity which would give us some idea about the degree of traffic dangerousness at the place, so-
called coefficient of relative conflictness defined as number of conflict situations by one hundred
passed vehicles. Based on this analysis, the responsible person (designer, traffic engineer), by a mere
consideration of these outputs, would be able to draw out an adequate design for modification
of given place.

The paper refers to some of monitored situation on roundabouts which can lead in traffic
accidents caused not only by the drivers themselves, but also by an inappropriately designed
intersection. We were treating situations that had been discovered from a video analysis of conflict
situations conducted on selected roundabouts in the Czech Republic under the research project [6].
In total, 16 roundabouts were monitored. These are of different types for example; three roundabouts
were of double-line circulating roadway (all others were of single-lane only). Most of monitored
roundabouts had four legs, with the exception of two which had three legs, one five legs and one six
legs. All records were taken in 2010, saying that some intersections were observed repeatedly.

2 MONITORED CONFLICT SITUATIONS

In this chapter we will describe in detail selected conflict situations, such as for example:
driving near the curb on roundabout exit, damage of the curb of the central island, or curb of the by-
pass, problems of the exit from double-line roundabout and the influence of other nearby intersection
with traffic lights.

2.1 Driving near the curb

The analysis outlined fact that the most important conflict situations occur, when vehicle
exiting the roundabout, goes the right guide strip very close to curb (see Figure 1). The curb of this
exit is damages on two places (see Figure 2) and obviously, there has been a traffic accident.
According to § 47 of Law No. 361/2000 (Czech Highway Code) the traffic accident is also an
incident in which there is a damage to the property in direct connection to the operation of a vehicle
in motion. The question whether it was a unique event, or such dangerous situation occurs regularly,
was answered by here accomplished exactly video analysis.

During one hour observation this situation occurred 23 times, in most cases trailer sets (61 %),
following by lorries (26 %), road trains (9 %) and buses (4 %) — with the traffic flow 1290 vehicles
per hour on the whole roundabout and 512 vehicles per hour on the monitored exit (from that 83
vehicles of aforementioned types, i.e. lorries, road trains, trailer sets and buses).

69



10.2478/v10160-011-0025-8

This situation can generally occur either due to wrongly designed exit (can be verified by the
rupture curves) or due to wrongly turn maneuver. In the case of the monitored intersection
(Masarykova — parking Tesco in Vala§ské Mezifici) which is the first roundabout in direction
from Hranice na Moravé, the drivers exiting the roundabout in direction to Hranice (e.g. from the
city) are, by the view of large roadway next to them, incited to speed up. This behavior is evidently

unacceptable; nevertheless the hard shoulder of sickle shape would be of great use here.

Figure 1: Roundabout Masarykova — parking Tesco in Vala$ské Mezifici (up)
and detailed views of exit guide strip (down)

Figure 2: Detailed views of damaged curb on the exit from the roundabout

Masarykova — parking Tesco in Valasské Mezifici
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2.2 Damage of the curb of the central island

Other problems are related to the curbs of central islands. As shown in Figure 3 (upper
picture), drivers are going over optical truck apron near of the curb. The cause of such a behavior can
be either a wrong circulating roadway passage (intentionally) or a by-passing the queue of vehicles
which was caused in front of the pedestrian crossing, as shown on the lower pictures of Figure 3.

Although this problem can be solved by a move of the pedestrian crossing further from the
circulating roadway, it would generate other problems, such as pedestrian path extension, higher
vehicles speed (drivers are, at the crossing, further from roundabout — it can cause other dangerous
situations). The cancellation of this pedestrian crossing is not always convenient because of the
intensity of pedestrians (this applies to a roundabout presented on Figure 3 also).

Figure 3: Formation of vehicles queue in front of the pedestrian crossing on the roundabout
Vsetinska — Sokolskd — Zerotinova in Vala§ské Mezifici

Figure 4 exhibits the conflict situations and their numbers monitored during one hour on the
roundabout Vsetinska - Sokolsk4 - Zerotinova in Valasské Mezifi¢i (with the total traffic volume
of 2115 vehicles per/hour).

The graph on figure 5 presents, for curiosity, the delays caused by stopped traffic flow in front
of pedestrian crossing.
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ul. Zerotinova

ul. Vsetinska
(smér Vsetin)

32 ul. Vsetinska
(smér Vsetin)

ul. Vsetinska
(smér Hranice n. M.)

ul. Vsetinska
(smér Hranice n. M.)

ul. Sokolska

Figure 4: Schematic representation of conflict situations arising from stopped traffic
flow in front of pedestrian crossing on roundabout Vsetinska — Sokolska — Zerotinova

vvvvv

" 18
16 - 15 15 15
s 14
14 12 12
o 12 1 10]/ fi10 10]| 1@0
% 10 18 7 8 7 8 8 7 7 7 8 7
—_ 8 - u e
8 I‘I: |\||l:: 5 5 J1-5-5-1 |- I|:l: Ji-5- N-55--1I-1-1I- Il-5-
6 4 || L aaa |‘ 4
2 WH-HAFFHHFHAFH- N [ (T () (N (7O | (N (I (M [ (O (T (I
A
ALY IR AAACACACE IR RN
0 ———— ———— T ——
N N S N RS SN S S S S CalE \ s Lol R N S TR S
REGGE LTSI LTSS

N e AT e o ey R S I A VN S

Conflict situation No. ...

Figure 5: Vehicles delays caused by stopped traffic flow in front of pedestrian crossing on the

roundabout Vsetinska — Sokolska — Zerotinova in Valasské Mezifi&i (“vyjezd” = exit)

2.3 Damage of the curb of the by-pass

On the same roundabout (see previous sub-chapter 2.2) is an also evident damage on outer
curb of the by-pass (Figure 6). As can be seen on the figure 4 (this is a direction from Zerotinova
street to the right to Vsetinska street), the outer curb radius is rather small, and is the cause of the
drive of the lowered curb on this place. It would be convenient to use the hard shoulder of sickle
shape, with the respect to the pedestrian security on the sidewalk in proximity of this place.
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2.4 Exit from double-lane roundabout

The exiting double-line circulating roadway is always problem and is an origin of many
conflict situations. Figure 7 presents schematically the situations on single-line exit, while Figure 8
shows the situations on double-line exit. Three characters symbol determines the conflict situation
[5]: the first character (here “6””) denotes a situation between cars, second character (here “0”’) means
a restriction or danger in driving; respectively “D” - possible danger of rear-end collision; and third
character represents seriousness of the conflict (here, simply speaking, “2” — weak reaction, “3” —
strong reaction, “4” — traffic accident). These conflict situations were observed on all monitored
roundabouts of this type.

Figure 7: Possible conflict situations during exiting double-line circulating roadway
to single-line exit

Figure 8: Possible conflict situations during exiting double-line circulating roadway
to double-line exit
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Conventional double-lane roundabouts are already obsolete. They are currently replaced by
different alternative types, so-called turbo roundabouts. Unfortunately, problems can arise even
on them. This topic is to be the subject of separate article.

2.5 Nearby intersections with traffic lights

The last situation we are presenting here, although not directly related to building elements of
intersection, is rather related to the selection of suitable type of intersection. Roundabout in Figure 9
is at a distance of about 140 meters from the control junction (on the picture to the left of the
roundabout in question). At higher volumes on the control junction cause formation a queue of
vehicles which extend the roundabout where the traffic is either limited or completely stopped.

This example clearly shows the inappropriately combination of two different types of
intersections, situated short distance apart. The control junction would be better type of intersection
instead of roundabout. However, it is evident that the use of exactly roundabout at this place (in front
of the City Hall's lookout tower) has rather an esthetic reason.
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Figure 9: Stopped traffic on the roundabout Sokolska — 30. dubna
influence of the queue on near control junction Sokolska - Ceskobratrska

3 CONCLUSION

The article presented some types of conflict situations on the roundabouts being caused by
inappropriately arranging of building elements on intersection. The video analysis (which was used)
proved excellently as method for monitoring of inappropriately designed building elements. The
video-recording, among others, is reliably documenting vehicle's driving near curbs on the
roundabout entries and exits and curb of the central island. The video-recording shows that on
inappropriately designed roundabout the drivers of large vehicles are unable, with their highest effort,
to realize a smooth passage without repeated stopping. As consequence, we record a large amount of
events, such as damage of curbs, eventually other damages in areas behind the curb (delineator posts,
road signs etc.). According to Highway Code, all these are considered as an accident because there is
damage to another's property, but are essentially unreported accidents, thus not reflected in any
record.

Finally, it should be noted that the above results represent a small sample of the hourly records
taken within the project [6].
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