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1o THE TRAFFIC CONFLICTS TECHNIGLE

The Traffic Conflicts Technigue (TCT) iz & tool used to deal
with wvarious tasks and problems in the field of road safety.
This chapter will introduce the range of issues and problems
which managars and researchers of road safety have to face. It
iw within this context that the use, usefulness, advantages and
limitations of the TCT need to be discussed.

1.1, The Road Safety Context

Three probklems bave to be faced by mangers of road safety
{OECD, 1979):
L. Which areas, locations, deslons or standards are characterized
by poor road satety performance?
2. What are the contributory causes of poor road safety?
Z. What are the safety etfects of countermeasures?

Im this context the guestlions as to whaltl satety ig and bow 1t
should be measuwred arise natuwrallv.

Saftety can be defined to mean:

The expected nunber of accidents for each severity class
poowurring on a system per unit of time (Hauer, 1982)

While defining. safety dis relatively wmasy, its measursment,
assesament and characterization are difficult problems. The
following criteria are often used to assess safety.

1. The recorded number of fatal, injury and property damage
accidents ococwring on a system per unit of time.

2v  TFhe number of near-accidents {or  traffic conflicts), also
sometimes termed incidents (QECD, 1904)

e The number of encounters arising within the traffic milisu
and causing concern te cthe participants or local residents
al though not normally resalting in accidents or near-misses.

4. The degree of awarengss of local residents and road users of
the traffic safety problem and their feelings of being safe or
wnsafe, which reflects their subjective perception of the dangers
on the road.

Criteria 3 and 4 relate to sxperiences, perceptions and feslings.
In this sense they are an index of subjective road safety. A
certain  feeling of danger, however, does not necessarily mean
that a traffic situation is indeed unsafe. & sense of danger,
however, can be important in view of its potential influence on
the drivers” behaviowr. Moreover, it can reach an  intensity
which has to be taken seriously into consideration.

Up till now road safety analyesis is predominantly based on
actcident records (criterion 1). The use of accident records for
this purposg has several well bknown limitations. There is
therefore a desire to substitute or complement accident data with
an alternative safety related phenomenon.



Conflicts ocowr more frequently than accidents and they seem
to relate to the road safety problem, They also provide a
vehicle for deeper insight into it. Although the relationship
between contlicts and accidents is not yvet universally understood
angd  always clear, conflict observations give a direct insight
into the traffic behaviow omn the system observed.

The method of road safety investigation based on conflict
obssrvation will be referred to as  the  Traffic Conflicts
Tectmigue (TCT). This method comprises the field observation of
conflicts and the analysis thereof, with the aicd of adeguate
techni ques.

It is hoped that in dus time it will prove possible to use
the TCT as a general operational tool to assess the safety of
various locations, trafflc situations or road conditions, when
there 1s insuwfficient inforomation abowt accidents or when the
available information cannot be relisd upon.

1.2 Bvstematic obsservation of buman behaviouwr in traffic

Foad accidents are generally considered as symptoms of a failure
in  the proper functioning of the man-vehicle-road-environment
transportation system. To diagnose the "causes" for  such a
fallure is a difficult task.

Apart from psychological and physiological characteristics
of the participants, other interasctions with the social and
physical envirpnment shouwld be considered. It is therefore
essential to learn more about the traffic behaviowr of road wusers
in a variety of concditions in time, location and circumstances.
Both normal and abnormal behaviow should be understood.

Bahavioural studies of road wsers arg well sulted to
contribute to the increase of ouwr knowledge and understanding of
the traffic process. Mot necessarily always will the observed
behaviouwr correspond with the actual kEnowlsdge and expsrience  of
the road user. Obher factors such as attitudes, environmental -
characteristics and pther factors may account o the
discrepancy. Behaviowral studies provide us with an insight into
the normal behaviour of reoad users under specific circumstances.
They can be undertaken for a variegty of reasons. They ocan
provide gquantitative information on behavioural variables which
can  be  linked with accident characteristics. They provide a
deeper understanding of owr traffic behaviowr. They may provide
insight into  the changes in behaviowr as a result of certain
traffic and safety countermeasuwres.

In each of these cases it ig important to conduct the
observations in a systematic and well organized manner. {ne type
of behaviowral stuwdy is the observation of traffic under near—
accident situwations, i.8. conflict studies, When applying the
TCT it is generally sought to explore those aspects of behaviowr
which are thought to be relevant to road safetvy.

=
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A diagrammatic description of the safety process is given in
Fig. 1.

Iry this context it is assumed that owr understanding of road
satety shouwld be examined within the framework of the traffic
T OSSE . Failure of the process provides us with the reguired
insight and wnderstanding. Contlicts are ocensidered as  an
approdimation to the total failuwe of the process and can  be
raegarded as partial failures. Investigation of accidents, which
slways auouwrs after the event is insufficient for these purposes.

Studies concerned with the intermediate processes as  shown
im Fig. 1 and in particular conflict studies may provide an
egsential contribution to an incresse in owr  understanding  of
SUEH PP OCESSEeSE. Similarly countermgasures can be compared and
evaluated in terms of the intermediate processes, o compared
with the before situation, urtil such time when accident data may
provide more definitive answers,

It dis within this wide context that one should conduct  and
evaluate conflict studies and other behaviowral studies. The
systematic and pre-defined manner of observation are essentlal to
their successful application.

Apperdclix 1 provides a brief history of the TOT Ffrom its
dawiging  in 1967 until recent vears. It is not meant ag an all-
inclusive and comprehensive review and oritigue but includes most
af  the major studies on the subject and refers to further
reviews, oritigues and discussions.

1.5 The TCT ~ its Uses, Strengths and Weaknesses

From the review of published accounts on the uses of the TCT
anagrge three principal applications.

Firet there is an assumption of a direct relationship
between conflict and accident occwrence. The belief is that the
mor e freguently conflicts ocecwr  the larger the number of
accidents must be. Thus, conflicts serve as an indirect measure
of safetv.

Secontl, the conflict svent is a precursor o the accldent
event. However, unlike the accident about which anly second hand
and incomplete information is collected after the event, the
conflict is observed at the time of its ococuwrrence. Therefore it
enables the observer (o trace some visible aspects of the causal

chain  of evenlts. The identification of causal factors leads to
fruitful gpaeculation abowt appropriate countermeasures and
remedies. )

Third, the ococurence of most traffic conflicts is a sourcs
of amovance, fright and sensation of dinsecurity adversely
affecting the well being of road users. Thus, measures which
raeduce the rate of conflict occurrence increase the perceived
guality of the road traffic environment and vice versa.
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The advantages of the TCT can be summarized as follows.
- It is possible to obtain a gtatistically sufficient number of
observations in & relatively short timeg., Therby facilitating the
gafety evaluation even at locations of low traffic intensity.

- It is possible to tayvior the data collection to specific
requirements of the investigation, with regard to vehicle type,
environmental conditions, type of manosuvire, ebc.

= Compementary information (visibility. pavemant friction,
traffic flow, etel) can be collected simeltaneously, so that all
data refer to the same period of time.

- The technicgue can  be used to provide a measuwe of unsafe
gdriving thereby identifving possible accident generating problems
and suggests possible countermeasures &t high accident locations.

- Measures that have been implemented can be evaluated more
guickly rather than havirng to wait for an accident history to
#volve.

= The method of data collection is objective in the sense that
it i carried out by trained, impartial observers, without
guestions of "blame"” arising.

- It is possible fto use a process of video o time-lapse film so
that events can be recorded for later analyegis or for  training
DUF DRSS

Thess advantages are mainly in comparison to acgident data.
It is aften impossible to attain statisticael reliability using
accident records. More likely than not the accident report form
will not contain information  about  the factor of interest
{ivehicle size, type of manouevres, @ito.)i nor will it be possible
to pbtain complimentary information about, Ssday, visibility,
friction or traffic flows prevailing at the time of the accident.

Having listed the main advantages of this melthod, a
isouwssion of its weaknesses and limitations is in order,

~ The Ffield observations are edpensive and ordinarily rely onh

the wse of manpower or photographby. In conseguence, they are
carried out foar relatively short periods of time, dwing daytime,
usually in summer, As a result, these observations may not be

representative for, say, nightime accidents or winter accidents,

« In most cases the ildentification of & ponflict and the
assgsamnent of its severity are a matter of judgement. Thus the
conduet of field observations reguires adeguats training and &
permanent observation team in order to be able to collect
comparable observation data in a consistent manner.

—  What constitutes a conflict is not always defined in the same
WAY Thizs interferes with the comparability of results from
different studies.



~ A1l accidents need not necessarily be preceded by some form of
evasive manoeuvire. Therafore a TOT technigque based on evasive
manoeuvres can only be dealing with a certain proportion of the
expected number of accidents.

-~ The TCT is based on an assumed relationship with safety. Such
relationship has +to be present to the required extent. The
guestion of how well conflicts correlate with accidents and are
therefore likely to accuwrately predict accidents has not vet been
answered satisfactorily for many situations. More on this topic
in the section on conflict validity and the Appendix on  the
history and developments of conflict studies.

The +irst two shortcomings effect the reliability of the
metihod. Statistical reliability can be attained by counting long
enoughs representativengss can be ensured by proper design of the
field study: the adverse effect of the judgemental element can be
minimized by clear definitions and adequate training.

The last shortcoming affects the validity of the TOCT and
will be discussed in a later section.
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2. DEFIMITION AMD CLASSIFICATION OF CONMFLICTS
2.1 Definition of a Contlict

The driver's task can be sesn as a continuum of events
Fanging  from those with no danger of a collision through events
whesr e the possibility of an aceident increases but ig
successfully avoided, to those where an actual accident ocouwrs.
Conflicts are those svents where there is a possibility of an
accident but where a collision does not occur bDecause one  or
other of the involved partiss takes avolding action. Thers is
now a gensral consensus of opinion that a traffic conflict can be
defined as

. ean observable situation i which two oF more
road uwsers appraach each other in space and timne
o sueh an extent that a collision i imminent if

their movements remain unchanged." lst Intsrnational
Workshop on the Traffic Contlicts Techniogue, 0slo,
1977.

This definition excludes traffic violations, situations involving
parked wvehicles and single vehicle incidents. Included in the
term "road users”" are two wheeled vehicles, (motor cycles, mopeds
and pedal cycles) and pedestrians,  Although the definition seems
@ually applicable to pedestrian—-vehicle conflicts,  some
modification to a conflict recorcding techniguse for vehicles would
be nesded to make 1t appropriate for pedestrians.

The event of a traffic conflict is indicated by a coritical
manoeuvere of at least one of the involved road uwsers. Critical
mangevres areés

-~ braking

- actelerating

- gsEerving

~ stopping

- FUnTE NG, jumpdng

~ combinations of these manosuvires.

Evcluded are sate encounters where time and space are sufficlient
to coordinate the behaviour in a controlled manner.

The observation area is defined according to  the roadway
geomaetry, the task of the road users observed and the capacity of
the observer. A conflict is counted when the corresponding
accident would be located inside the observed area, the conflict
can be initiated outside the area.

A conflict study involves two or more trained observers
monitoring a junction usually from opposing directions along  the
pricrity road, and recording all relevant details of each
conflict that oocwrs  as well as subjective  judgments of the
evasive action taken. It has been established that fouw factors
are wsed by experienced observers in assessing the grade of a



conflict, These factors are:

i) The TIME before the possible collision that evasive
action is commenced.
idi) The SEVERITY or rapidity of the evasive action.
iid) The TYFE of evasive action i.e. whether 1t involves
- more than one action,
iv) The PROXIMITY of the vehicles invoived at the instant
evasive action is terminated.

A relationship between judgments of the levels of these
factors and conflict grades has also been established by  most
technigues so that observers can gquickly assess and record the
level of each factor associated with & particular conflict and
these can subsegquently be applied to obtain conflict grade. This
approsch  has proved helpful in training new observers and has
also resulted in a more congsistent recording of conflicts  and
their severity grades. This may be due to the fact +that the
method  promobes  careful observation of several aspects of the
evasive action invelved in a conflict.

Za2 Conflict severity
The degree of severity of a confllct is determined

- by the distance between the two road users
- by the different speeds
- by the strength of the acceleration and decelaration

The  severity of a vonflict is determined by the estimated time
span which is available to perform a critical driving manoeuvee.
The shorter the time, the more dangerous the conflict, and the
higher is the conflict degree of severity.

In order to be bethter able to grade the available time,
driver reactions which still could be carried out in  the given
time are specified. Important is that this time is available and
not whether the driver actually carried out these reactions.

hserved reactionsg

- regaction to the conflict partner

- grientation to the overall situation and reaction to the other
road users

- jndication of own intention

Conflict severity is defined differently by the various
conflict technigues. Bome techniques have only few severity
grades (West-Germany has three grades), some technioues bhave more
(France and Great Britain define five grades). Conflict severity
is of great importance in the determination of conflict relevance
to safety on the assumption that severity is proportional to the
probability of an accident {(or injury), Geverity therefore
depends also on various conflict characteristics such as type of
Foad user, type of location, etc.



2.3 Types of conflicts

Most conflict studies conducted were concernsed with safety
at intersections. For this reason most conflict technigues were
designed to observe driving patternsg at intersections. Another
application of the conflict technigue is concerned with  the
observation of pedestrians. The types of conflicts to be defined
will depend on the situation to be analysed and on the specitic
purpasaes of the study, research vs. operational mode. The
following general types of conflicts are freaquently used:

- mitor vehicle-~motor vehicle conflict., A further classification
relates to type of vehicle, type of manosuvre (angle, rear-end or
turndng)

-~ mobor vehicle-bicyele conflict

- motor vehicle-pedestrian conflict

Various nther types and categorization are possible,
including those related to the type of read location, swuch asi
signalized intersections, non-signalilzed intersections,
pedestrian crogsings, eto.



J. OFERATIONAL COMFLICT TECHNIGUES

During the past fifteen years various countries developed
their own conflict technigue. At Ffirsgt it was belisved that one
technique might prove to be better than the others and might be
selected as a universally accepted superior btechni gue. Further
work  and development in this field showed that this is unlikely
to happen. Technigues are developed according to specific needs
and requirements. The .5, technique applied only to
intersection situations and is mostly adapted to motor vehicles.
In the Netherlands the technigue specifically applies to
pedastrians in low volume situations.

It would sesemn that each potential user must study the
varilous techrlgues avallable, select the one most swited to his
needs, or compose one on the basis of various glements taken from
different technigues.

Zvl Bescription of national conflict technigues

The wvarious national conflict techniques are described in
brief in the Appendix to this report. More detailed descriptions
exist in the literature. Several countries have developed
marwals  describing thelir technigues including  Sweden, Finland,
Great Britain, West Germany and the Netherlands,

Each technigue noraally consists of detailed proceduwress and
definitions dealing with the following aspects:

~ description of the ways a conflict arises and evolves

- selection of critical {(conflict) situations

- definition of conflict types

- detailed instructions about conflict recording and Ladlng
=~ data collection and recording procedures

- data analysis

- observer training and testing

~ field study procedures

Fach of these aspects will be discussed briefivy.

-

F.2 Designing & traffic conflicts study

The design stage is crucial to the success of a conflict
study. Its importance cannot be overemphasized, since i+ the
dasign of the study is inadequate or incomplete in any way then
it is a waste of time and resources conducting any observations
as they would be of guestionable reliability and validity.

ool Belecting the Site(s)

In theory the conflict technigue can be used at any type of
site. The majority of accidents involving personal injuwry oocowr
at  junctions, therefore conflict research has focused on these
types of site. There are no restrictions upon the type of
junctiornn  at which the technigue can be applied. Howaver it is



advisable, when embarking on a conflict study for the first time,
to at least begin with & more straight forward site. Either an
uneontrol Led T—junction - or crossroads would be suitable,
especially since these types of site will be used to illustrate
xamples of conflicts during training. Otherwise potential sites
should be selected as  they would be for any other type of
junction investigation, on the basis of thelr accident histories
o because problems have been sncountered by drivers using them
regularly eto.

Ta2.2 Examining the Accident Data

In the case of safety or countermgasure evalwation, the
accident history (if there is any) of the potential site should
he studied to determine the type of accidents ocourring and the
manoeuvres involved. Three to five years accident data should
give sufficient information depending upon the number ef
accidents per year at the site concerned. A check should be made
to  determineg whether any significant changes in road layout or
tand use have occuwrred during this period as  they may have
affected the accident tyvpe and/or number occocurring in each year.

FResults of the accident analysis can then be uwsed to help
decide whether all o only some of the potential conflict
manoeuvres should be observed. A mentiongd sarlier there are
aeveral uses of conflict studies. I+ the aim of the study is to
supplensnt existing accident data in the identification of satety
deficiencies and suggest possible remedial measures, it may only
be necessary to study conflicts involving those manosuvres found
to  have been involved in the accidents. This approach should
only be taken if specific, dominant accident types have been
identified at the site, otherwise all potential conflict
manoeuvres should be studied. Whers remedial measwres taken are
to be evaluated than all conflict manoeuvres should be studied
gince a aodification made to a site may alleviate the original
proplem but might alzo generate a few conflictes not originally
present. Similarly if there is an absence of an accident history
at a site and the aim of the study is to assess it's safety
standard then all potential conflict manoeuwvres shouwld be
chaerved.

2.3 Timing of the Contlict Study

The choice of the observation period and its dwation are
important. For a guide, the accident history should be
consul ted. Where there is a predominant pattern of accidents
pocurring during a particular period in the day, or month of the
vaar  or day of the weelk, then where sver possible the conflict
study should be conducted around the same times. I+ no clear
picture emerges as regards time of day then it is sufficient to
carry out the study within convenient daylight houwrs, so0 long as
at  least some of the accidents occurred within the proposed
ohservation periods. Most conflict studies have been based on an
ohservation pericd of ten hows per day, from O08.00 -~ 18.00,
This period is satisfactory since it includes most of the morning

10
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and  evening rush hours together with sections of relatively low
flow conditions in between.

The daily conflict rate will vary due to random fluctuation,
fBrut when the data across days s averaged there is some

stability. Acowracy of the daily estimate increases with the
number of daily counts, but bevond & certain point not  much
greater accuracy is gained by further counts. Three davs 18 Row

considered to be the optimal length of study at one site, since
Bpicer et al (1980) and Hauer (1978) have shown that there is
only & marginal increase bheyond this. These ©Lthree days are
pormnal ly  weekdays since the pattern of accidents and traffic
flows are different at weekends.

FelRad Mumber of Observers Reguired

The number of observers required will depend upon the type

of site and traffic volume there. Considering the type of site
first. If it is an unsignalized T-junction or crossrosds  then
twio observers will be required to monitor the junction from
opposing directions along the priority  road. For signalized

junctions, one observer should be situated at each arm of the
junction, therefore three observers for T-junctions and four for
crossroads would be reguired. I+ however conflicts ococwrring on
the approaches are also to be recorded then ong extra observer
per o arm will be reguived.

These mumbers of cbhssrvers are based on the assumption that
one observer will be able to cope with one stream of tratfic. I
the total inflows are high then more than one observer will be
reguired for each arm/stream of traffic. In this situation it
mast be specified to each observer which gonflicting manosuviees
they should observe in order to avoid over counting. The numbers
of observers guoted in this section are the number reguired at a
gite at any one Lime. Frevious studies have shown  that one
pereson  can  carry owlt accwrate and reliable observations for a
max i mum of  three to five hows continwously depending on
conditionsg. Ideally the observation period should be shorter
particularly if an observer is required to retwn for a second
period during the day. Breaks between one person™s  observation
periods shouwld be related to the length of observations, the
longer  the observations the longer the breakl. AR example would
he one how observing and one howr break etc.

2.2.0 Inspecting the Sits

All potential sites should be inspected before finally being

included in  the study. A diagram of the layout of the site
should be made showing all the manoeguvres possible through the
site. Motes regarding the feasibililty of positioning observers

Lo record conflicts will also be reguired, since if there are ne
guitable obhuservation ppints then the site should be excluded.
Bome time should be spent at sach site to determing the volume of
traffic passing through. Thease details concerning layout and
traffic volumes are sssential in order to be able to decide on

i1



the numbers of observers reguired at each site.

-r

2.3 How to conduct a conflict study

Having decided that a conflict study might be beneficial,
having selected the sites to be studied and having selected a
particular TCT to suit our needs the guestion now arises! How
does  one  condoect & contlict study? Bgain,  generally at  thig
stage a country, or agency, will have developed a detailed manual
describing the reguired procedure but for the novice it might be
helpful to have sone idea of the concepts and procedures
involved.

Z.3.1  The evolution of a conflict

Road wser behaviow in a conflict situwation can normally be

glivided into two parts. The fivet phase ls the evolvement of &
conflict due to the existence of a collision couwrse and uwp to the
onget of the gollision evasion manoguviere. The second phase

concerns  the dissolvement of the conflict situation duse to  the
evasive action.

The characteristics that play a role in the creation of a
contlict situwation are type of road user, speed, a colliszion
cowrse and type of manosuvira.

Details of the traffic process during the manosuvre,  such as
strength of deceleration, severity of swerving, proximity and
aperds  all  fora part of the determination of the conflict
severity.

A collision course exists if the two road users are going to
callide wunless at least one of them changes some aspect of hig
approach, i.e. speed or direction.

0352 Registration of conflicts

The observabtion and registration of contlicts is a highly

structwed process.  Observers will normally have been  trained
how to observe traffic, how to detect a conflict and how  to
reglister it on specially prepared forms. Bome  idea of the

information to be observed and registered can be obtained from
the sample conflict form attached in Appendix 5.

T3 3 Data collection procedure

Frevious experience has shown that it is necessary to give
cheservers very explicit instructions to ensure that they carry
out  the types of observations that will be useful in the stady.
Fach observer should be given the following writtern informationd

LOCATION of the site to be studied

RAY and DATE on which the observations are to be carried out
FRECISE TIME FERIODS for which he/she is expected to observe
FOSITION AT THE SITE from which they shouwld carry out their



observations
TYFES OF COMFLICTS they shouwld record

Information regarding position at the site and types of
conflicts to be recorded can be included on the diagram of the
gsite given to the observers along with the recording sheets. The
position from which the observations should be carried out can be
marked on the site diagram. Conflicts to be recorded can also bhe
indicated by showing the manosuvires of interest only on this
diagram.

Trained observers, usually teams, are positionsd st the
location under observation to be able to detect the conflicts
with a perspective as clouse as possible to that of the road users
involved.

For registration the observer uses the appropriate recording
sheet. The traffic volumes are recorded in an analogous way.

For conflicts with left-tuwrning vehicles involved encounters
can be registered in addition to the volumes.

For studies with special emphasis on pedestrian and cyclist
conflicts it seems useful to note encounters angd violations of
tradfic 1laws. Bt locations with low traffic vixlumes and  few
conflicts the obhserver has to register tratfic vl Limes,
encouwnters, violations and other critical incidents in addition
to the conftlicts.

The exact position of observation showld be pointed out to
pach ohserver as should be the exact area of observation, which
should also be marked on the observation sheets on - which the
observer marks the conflicts.

e
-

T 5.4 Observation pariods

s road accidents can ocow at any btime of day, conflicts
should, perhaps,  ildeally be observed for the full 24 hours in
order to reflect all normally occouwrring  traffic and  lighting
conditions. However, thig is cbviously impractical and a good
conpromizse, on which validation studies have been based, is  an
vhservation period of 10 hows per day fram 08.00 to 18.00 hours.
This period spans most of the morning and evening rush hours, any
minor peaks which nornally ocow around the lunch period, and
aleso relatively low flow conditions.

It has been found that as long as  observers can  be
accommodated in relative comfort, preferably in a vehicle parked
in a suitable viewing position off the carriageway,  then
satisfactory concentration can be maintained for S-hour periods
on site per day.

The aim of site observations is, of course, to obtain
reliable mean daily conflict counts and, although day—to-day
variation does appear to depend on type of site, in most cases

o
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thres days of observation is the normal period used. Bpicer et
al (19803  and Hauwer {(1978) have shown that the increase in
accuracy per additional day diminished rapidly and there is not
much to be gained by counting for longer than three davs.

Observation periods also depend on traffic flows and  typss
of conflicts., GBlauwz and Migletz (19800 showed that observation
pariods needed to obtain reliable counts varied from 3 172 howrs
for single direction conflicts to 10 howrs for cross traffic from
right.

The Swedish technigue requires a standard observation period
of three days, i.€. 10 hours {(Mattson, 19683) . The German
technigue states that 12 houwrs of observation during ong  day
leads to a cosfficient of reliability of 0.83 (Erke and
Bestalter, 1983). This can be increased to 0.91 for 24 hours and
0.99 for &0 howrs of observation.

mad Data analysls and diagnosis

When the recording sheets are received from a conflict study
they should be arranged in chronological order and checked
whether they have begen corvectly +illed in. A diagrammatic
representation  of the data collected should then be made showing
the number of conflicts observed classified by  the manoeuveres
involved. Some distinction should be smade between the numnbers of
Slight and Serious conflicts observed, since researchers have
fourtd  higher correlation coefficients between Serious conflicts
and Injuwry accidents than between 8light conflicts and Accidents.
(4] large number of resr end conflicts are often recorded
particularly at sites where the fiows are high. If an  aceident
didd ocour  in this type of situation, at low speeds, it would
proabably be minor, involving damage only. Therefore it has been
suggested that anslysis shouwld concentrate on conflicts where the

paths of the vehicles involved crossed and merged. Figure 2
shows  an  edample of the sort of diagram regulting from data
collected at a T-junction. Huch diagrams can then be used to

determing where within a junction the problems are occurring.
All  relevant conflicts can then be studied in more detail by
referring back to the original record sheets.

It is assumed that the purpose of the study will come under
one o more of the headings bel ows

- T supplement existing accident data and suggest possible
remedial measures,

- To evaluate proposed remedial measures, without waiting for an
accident history to svolve.

= T provide a means of assessment in the absence of an accldent
higtory.

It is uwsual when correlating nambers of accidents with

contlicts to use all reported accidents but only serious
conflicts,
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X, Y - where X refers to the Mean Daily

10 hour SERIOUS Conflict Count,

and Y refers to the Mean Daily
10 hour SLIGHT Conflict Count.

0,1 5,14

12,30 0,2

"2
FIGURE 7 .

A Diagrammatic Representation of Conflicts Observed by Manoeuvres.
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The use of the results from each type of study are discussed
bl ow. :

-~  To Supplement Existing Accident Data

Often most of the serious conflicts found to ocowr at a site
are caused by vehicles making one particular manoguvere. ¥4 on
examining the accident data it is found thHat most of the
accidents also involve vehicles making this manoeuvre, then any
remedial measuwres taken showld be aimed at  reducing this
particular conflict types.

~  To Evalualbte Remedial Measures

Conflict studies can  also be wused to evaluate the
gffectivengss of remsdial omeaswes withowt waiting for an
accident history to evolve. Tdeally conflict studies should be
conducted both before and after remsedisal work is carried out at a
gita. The data collected can then by analysed to try to  answers
the following guestions: '

i) Have the ramedial measuwres sucocessfully alleviated the
problem identified in the before study?

2y Have re remedial measuwres introduced had any undesirable
gecondary effects on  manoeuwvres other than the one they were
designed to improve?

Care must be taken when carrying out betorse and after
gtudies that they are both conducted under the same ervironmental
cordi tions wherever possible.

~ Ta Provide an Assessment in the absence of an Accident History

In some awthorities, there are very few sites with a high

accident record. Most locations have an  infreguent asccident
higtory. and there are insufficient numbers to analyze for a
dominant accident pattern o ensrge. Im these instances,

conflict studies can indicate those aspects that may need
modifying.
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4. TRAINTING OF OBSERVERS

Conflict observation dis a skilled activity and observers
should be appropriately selected, trained and tested before they
arg sent out into the field for conflict registration. It is for
this reason that observer training forms a central and crucial
part of any conflict technigue and is described in detail in  the
various manuwals. Training packages are genesrally developed for
this purpose.

Most TOT's use film or video as part of the training
procedure. In those technigues where conflicts are scored on an
wplicit time-base {Bwedsn, Finland, Helland) part of the
training is devoted to acguiring this skill. Other parts of the
training to the reliasble estimation of speeds, distances and
canflict evelution, i.e. selecting those incidents that evolve
into & conflict.

"In order to ohbtain & reliable mean conflict count it iwm, of
course, assential to minimize any variability in the assessments
made by observers. Studies by Hder and Spicer {(1974) and (lder
and  Bhippey (1977) showed that good agreement couwld be attained
between trained ochservers for both slight and serious grades of
tanflicts.

It dis cvonsidered that conflict studies could be carried out
mare  cheaply and would be more widely used i+ amn easy and
egffective fraining package is available such that part-time
workers ocould be trained to carey out conflict data collection
reliably. Although time-lapse film has besn used extensively for
development ©f the conflict technigque, on-site observers are
again cheaper overall and results are obtained much more guickly
than with film methods.

A pllot study in England emploving a group of students and
housewl ves who were asked to identify and grade conflicts from
film (Lightburn  and Howarth, 1980} showed that subjects could
produce reliable resulis which could bhe improved by increasing
the length of training period. By the third day of this study (a
total of 9 hows training) the correlation cosfficient between
subjects was 0.68 and the mean correlation coefficient for
within—-subject reliability was 0.75. However, this latter figure
showed  considerable variance, and poorr guality subjects were
shown  to greatly influence the reliability of results. It was
therefore recommended that trainers should be discriminating in
their final selection of observers to be used for field studies.

4.1 The training manual

A training package normally comprises a manual and 16 mm
time~lapse film or video containing examples of conflicts taken

from real-lifte situations. The first part of the manuwal is
generally concerned with the rationale for conflict studies and
advice on  study design. The need to wuse conflict data as  a

supplement amd not a replacement for accident investigations is
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stressed and limitations of the technigue are outlined, These
include the subjectivity of data collected and the fact that
conflicts cannot be expected to identify all accident types (.9
single wvehicle accidents) or to reflect accidents ocowring at
times of day outside the periods of conflicts observation.
Conflict studies are often most useful at low btraffic volume, low
acrident density sites.

The remaining ssction of the manual is used in conjunction

with the training +ilm. Each of the elements used in assessing
conflicts i  introduced with appropriate film edamples  and
EREr el ses for  btrainees to gain experience of identifving

conflicts using the standard recording sheet.

Finally, traingss are taken to one or two sites with
relatively high rates of conflict occurrence where further
practice of conflict recording is carried oul with an axperienced
obeserver. Satisfactory levels of performance must be attained by
all trainess and if there is any doubt as to the suitability of a
potential observer then such a person should not  be used for
field studies. :

Ewvern after completing  the tralming package further
reliability checks should occasionally be made on observers by
experienced cbservers either on-site or from film.

4.2 Testing of cbhservers

Mbhservers Have to be selected and trained. In many cases
local authorities would want to employ part-time personnel for
corflict studies. Uporn completion of a training couwrse observers
will normally be tested for proficisncy. Hecause practice is
such a large part of conflict observation it will generally be
advantageous to establish & permanent TCT observer team, which
should be periodically retrained and tested.

Teste are normally undertaken with the aid of a video tape
ar Film Ffrom which a variety of conflict situations can be
serored. The tests should be devised in such a way as to identify
a number of observer traits.

~ Observer blas, whers an observer 1 obviously scoring avents
differently from the norm due to & personal bias, such  an
observer should be removed.
- ohserver reliability should be testad. It is possible to
differentiate between two types:

Inter-ohserver reliability ~ the reliability betwesn different

ohservers grading the same event. This is sometimes called
extarnal reliability.

Intra—ohserver reliability -~ the reliability of the same
phserver to grade consistently. This is sometimes called

internal reliability.

Glaur and Migletz (1980) have suggested that inter-observer
reliability may not be a great problem, and variance due to this
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sourte represents only a very small percentage of the total
variation in the conflict counts.

Referencos

Older, 8.J. and Spicer B.R. (1976, Tratfic conflicts - a
development in accident research, Human Factors 18¢4).

Mdder, 8.J. and Bhippey, J. (1977), Tratfic conflict studies in
the United Kingdom. in: Froc., First Workshop on Traffic
Conflicts, Institute of Transport Economics, Uslo.

Lightbhwen, A. and Howarth, C.1I1, (1980, A stuwdy of observer
variability and reliability in the detection and grading of
traffic conflicts. Ind  TREL Suppl. Report SRE57. Transport and
Road Research Laboratory, Crowsthorne.,

Glawz, W.D. and Migletz, D.J. (19890), Application of traffic

conflicts analyeis at. intersections NEHRKP Report 219,
Transportation Research Board, Washington.

9



=, VALIDATION OF CONFLICT STUDIES
5.1 Summary of evaluation research

OF  the variouws possible uses for conflict studies, as
described earlier in the report (Section 1.1), only when used as
safety indicators or predictors is it that the oguestion of
validity arises.

Early pilot studies by Spicer at two relatively high
accident rate sites showed good rank correlations between serious
conflicts and JF-yvear accident records classified both by time of

day and manosuvires  involved. Howsver, no statistically
significant correlation between slight conflicts and accidents
was  Found. Evaluation studies were extended to  six {(Spicet,

973y and sventually fourtesn sites (TRREL, 1980) having  S-year
injury accident histories which ranged from 2 to 24 accidents.
The overall correlation coefficient between serious conflicts and
accidents was again high (& = 0.87). &t sites where there were
sufficient numbers of accidents, the types of conflicting
manoeuvres were ranked in order of accident and conflict rates
for  each  site. Spearman rank correlation coefficients ranged
from 0.88 to 0.97, statistically significant at the 1 per cent
level, demonstrating that serious conflicts are a good indicator
of the vehicle manoceuvres most frequently resulting in accidents.
Again, no relation between either slight conflicts and accidents
ar tratfic flow and accidents was found,

PFecently completed work by Swain and  Howarth (1983)  has
provided further evidence of +the relationship oOf serious
conflicts with accidents. Their results indicated that the
relationship varied with type of site but comparing data from the
most  common type of  junction used in the study (i.e. &
uneignalized Tejunotions), & Bpearman rank corral ation
coedficient of 0.87 was obtained between serious conflicts per
vehicle and acocidents per vehicle. Total inflow was found to
have non  sigrificant correlations with accidents and serious
conmflicts. ‘

Williams (1981 in & review of conflict studies questions
their wvalidity in predicting accidents and concludes that ..."A
review of evaluation studies fails to confirm that the method can
perform these tasks..." (i.e. estimating accident potential or
indicating methods of reducing hazardous conditions).

Further coritical reviews were mentioned earlfer in  the
report (Chapter 1) Glennon (1977), Engel (198%a).

o2 A theoretical framework

A detailed framswork for the consideration of conflict
techniques validity was presented by Hauer and Garder, (1983) .
Maving defined safety of a traffic system as "the expected number
of accidents by severity ocourring on the system per unit of
time.", he then presents an opsrational definition of validity as
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A technigue for the sstimation of system safety is “valid® if it
produces unbiagsed estimates the variance of which is deemed to be
gatisfactory".

It thus becomes a question of the acocwracy of satety
gstimates from conflict studies. The rate of conflict pocourrence
ard  the expected rate of sccident occowrrence must be related in
the following manner.

The number of accidents Mumber of conflicts Accident to
edpected to ocowr on a = {oocurring on the X deconflict
systen during & certain system in that time ratio for
period of time that system
or in symbols b I A |

"n
Thus, to obtain arn estimabte (A) of the expected number  of
accidents (D), an estimate (&) is used being the number of
conflicts () and multiply that by an estimate (W) of the
accident-to~conflict retio (M,

It  appears that most doubts about the validity of the TCTV
center on the issue! is the accident-to-vonflict ratio a stable
and reliable property of the conflict event and theretore common
te &ll systems or does it fluctuste unpredictably from system to
system?

Hauer presents a framework for discussion, develops rellable
unbi ased estimators art wvamines their performance in &
similation study.

One recent large-scale study in which conflict observations
were wvalidated on the basis of Mawer®s method was conducted by

Miglets ard  GBlave {(1985). Accident/conflict ratiog were
statistically determined for several types of collisions for each
o f ot types of intersections (gignalized-high vOolume,
signal ized gt d L vollme, unsignal ized et i wm volume,
unsignalized low volumes). These ratios, which vary greatly by
type of conflict can be applied to comparable locations to obtain
an expected accident rate of a specific type. Overall, traffic

conflicts were found to be good swrogates of acoideéents in that
they produce estismates of average accident rates nearly as
accurate, and just as precise, as those produced from historical
accident data.

Iin view of conflicts additional advantages in  terms of
diagnosis and understanding and for  those locations whare
rellable accldent data are not available, conflict studies
therefore seem a promising tool.
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&, APPLICATIONS AMD INTERNATIONAL COOFERATION

Having traced the evolution of the Traffic Conflicts
Technique ard examined its uses, strengths and weaknesses 1t i
in order to briefly review the manner of 1lte application in few
countries ard gdescribe recent abttempts for international
cooperation.

Local TET s were developed in many countries, including the
U.8.A., Canada, Great Britain, France, the Federal Rebpublic of

Hermany, SBwedern, Finland, Norway, Austiria, the MNetherlands and
Israel.
I Geroany, Sweden, Finland and the MNetherlands the

technigue is in operational used in France, Breat Britain and the
.8eA.  the technigue has been developed to a stage where it can
e put inteo operational wse. In the other countries the
technigque is mostily applied and developed for research PUrposSES.

Developments and wses of the TCT in some of the countries
are described below.

&.1 Applications

In the U.8. the conflicts method is applied to the study of
intersections which are deemed dangerous, and to design measures

which could alleviate risky situations. Specially trained
ohservation teams are used for this purpose and also for
gvaluating the measures already taken, The snphasis sesms to be

nat o traffic safety, but on the glimination of operational
deficiencies in the traffic syvstemn.

The Transport and Road Research Laboratory (TRRLY in England
appliea the traffic conflicts technigue to the identification of
lLayvout-related problems and rapid evaluation of the effect of any

change in design on safety. The results from site studies show
the identification of harards at certain “at grade" junctions on
dual carvriageway roads  and the effect of traffic siatnal

ingtallations at these intersectionsd the short-term effects of
introducing & mini-rouncabout at a simple priority interzections
an  evaluwation of the effect of a traffic signal installation at
an  wrban  intersections; and the effect of increasing the entry
lanes at an intersection OOHEEEBSEINg a small island-
miniroundabout.

In recent vyears observer training procedures have been
improved and a training package has been developed.

In Bweden the conflicts method is wused in the evaluation of

safety countermeasures. For exemple, measwing the sffect of
speed limits din  the neighbouwrhood of schools and in the
reconstruction of intersections. In recent yvears attempts are

being made to better adapt the TOCT to high speed locations.
Freviously it bhad besn mostly used for safety evaluation in urban

~)
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In Austria, regearchers f 1 om the Furatorium fur
Verkehrssicherheit used the conflicts method in the practical
study of the functioning of novel patterns of zebra cCrossings.
Video—-tape recordings of conflicts are also esploved £ o
gducational purposes. The behaviowr of chilcren who had been
gxposed to tralning was video-taped for behaviour analysis.
Fecently the TOT was used in an evaluation of the safety of
interurban intersections.

Most investigators (France, Germany, Norway, th85.4.) deploy
oheservers on site for identification, severity assessment and
counting of conflicts. In some cases (Hweden, Finland), hard
copy Film or video taping is used to supplement information
recorded by observers. Denmark and England explored the use of
automatic detection technigques, but have since shandoned these
gfforts.

All these technigues and studies investigate specific
locations (sites). ine technique (Guittinger, 1980} focuses on
pedestrians in  various layouts of residential neighbourhoods.
The ohservation of encounters and contlicts involving children
(as pedestrians) s carried out by following them o by sector
observations. T ained ohservers follow randomly sel ected
children in & residential district for a givern period of tine,
while the sntrance to and exit from the district and schools are
obhserved &5 well. In this way it is possible to compare
residential neighbourhoods of different layout.

Gimilarly in Austria, drivers are being obssrved while
following & certain route and conflicts are marked.

H.2 International Coopsration

In recent years international contacts led to fruaitfal
cooperation. In 1977 the first international meeting on conflict
studies convened in tslo, Norway., The aim of thls meeting was to
bring together research workers for the purpose of exchange  of
exparience and the discussion of methodelogical and practical
developments in this field. A report of proceedings of  this
mesting has been published by Anundsen and Hyden (1977).

At that meeting agreement was reached on & common definition
af & conflict. Alwo in Oslo the participants established the
International Committes on Traffic Conflicts Technigue, (ICTETY .
CThe main  tasks of ILSTCT were seen as  the determination of
resaarch &3, M, the devel opment of  resparch plans and
methodologies and the stimulation of international cooperation in
research.

Following this meeting the international consultations and
cooperation were considerably enhanced and extended. As & result
an international TCT experiment was carried out in 1979 in Fouen
(France). The ohijective of the superiment ("calibration study")
wag o examing  the sinilarities and differences between the
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various conflict definitions and field study practices of five

countries. The participant research teams came from England,
West Germany, Sweden, France and the U.S5.A. In Rouen two
intersections a6 melected with different environmental
characteristics and traffic situations. The results of this

calibration study are described by Malaterre & Muhlerag (1980).

focording . to the participants the Rouen-experiment was
sucressful, mainly by fostering a mutual understanding of the
various technigues as practiced in the different countries.

However, e modes of detecting a conflict varied oguite
considerably from team to team. On the day of the experiment, a
video-tape was analysed as well, proving that in several cases no
agregement could be arrived at. More specifically differences of

opinian arose when: the conflict was a slight one, just on the
borderline of norsal  ftraffic manosuvre: in case of evasive
manoeuvres, wWhan & conflict was scored, while it was nolt Clear
that two cars were on a collision couwsel in some cases, when it
was  doubtful  whether an "svasive manoeuvre" was being carried
outs in case of a controlled but helated evasive manoeuvred when
twon  conflicts ocowred in close succession (while recording the
data of the first conflict, the ohssrvers omitted the recording
of a second one)il sometimes the conflict situastion was hidden
from the view of the observers.

Generally it was accepted that some differences in  the
identification of a conflict situation are caused by differences
hetween the driving habits in France and the teams own  country.

The Tcalibration study" undoubtedly had some shortconings. The
layout of the obssrved intersection was complicated, with high
traffic  Flows. Most countriss sent teams consisting of less
observers than is uwsual in their own country. In addition, it
was difficult to find suitable observation posts. Not all the
teams were working simultaneously and conseguently not all the
phtained data were comparable. In the end, only general

comparisons were made and no detalled comparative analyses
hetweern the various teams werse possible.

The Second International Workshop on the Traffic Conflicts
Technigue was conducted in Paris (1979) after the conclusion of
the FRousn study. At its conclusion a steering committee was
gstablished so as to continue to foster international cooperation
and promote the further development of the TCT. The proceedings
of this workshop wereg published by the Transport and Road
Research Laboratory, {(Dleer & Shippey., 1980, During the Becond
Workshop it was also decided to conduct a further calibration
study, to be designed in more detail by the steering committee,
with the following aimsi

~ to design guidelines for the conduct of am  international
calibration study to establish the relationships between
conflicts detected by different methods, as applied by teams from
various countriss.

-t specify a research outline for am international validation
study of conflicts to establish functional relationships between

]
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accidents and conflicts.

These proposals and the detailed design of the calibration
gtudy were further discussed at the third International Conflict
seminar held in Leidschendam, Holland and reported in Kraay
(1982 .

Firior to the conduct of the calibration study in Malmo
{Bweden) an international seminar was held in Eopenhagen (1983 .
L.atest developments were discussed, each country described ite
conflicts technigque and details of the Malmo experiments were
euplained and discussed. Proceedings of the seminar are reported
in {Aumussen, Bd. (1984 ).

) (=3

d.3% The Malmo Calibration Study

The study was aimed at a detailed comparison of the various
technigues to establish similarities and dJdifferences. Special
attention was given to the agreement between teams on the
identification of conflicts as influenced by location, type of
marioguvire ancd traffic participant. A longer term aim was 1o
gstablish ways te and criteria by which date collected by various
technigues could be interpreted and compared. Such results would
be very pramising in terms of international cooperation and
comparabl lity. Fesults from the Malmo experiment are described
in Gravson (1984).

The Malmo experiment was conducted at three intersections.
(ihservations at each intersection lasted three days, & hours per

gay, during Q700 and LEOO, A uniform chservation protocol  was
applied. Eight teams participated in  the experiment
Austria, Canada, Finland, France, the Federal Republic of
Garrmany, Great Britain, Bweden and the U.5.A. fgrasl and Belgium
participated as observers. The Dutch team, apart from ite

organizational inpput, also recorded all conflicts on video and
provided a guantitative analysis of each conflict including
speeds, distances, deceleration and time-to-collision (TTC). The
detailed analysis was conducted by the Dutch Institute for
Ferception IZF-THO. A statistical analysis of all cgollected
conflicts and a comparison with the objective video analysis was
conducted by SHOYV.

arn overview of the conflict definitions and severities wsed
by the teams is given in Table 1.

-y
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Table 1.

Swedesn i
Finland
SBwedern 2

Sweden 4

Canada

Englahd
France 2
France 1
U. 5. k4.
Bweden A
F.R.G.
Austria

Mol 1 and

Overview of Conflict defimitions and severities used by

the 8 teams participating in the Malmo sxperiment.
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In total abouk & thousand conflictes were scored by at least
one team 1In nine days of observaltion.

Large differences were Found in  the number of scored
conflicks by sach team, depending on conflict type. The team
with the largest number of conflicts recorded almost four tines
cas many conflicts as. the team that scored least.

A maltivariate analysis of the subjective scores shows that
the data pussess a one-dimensional structuwe which can be defined
&% a severity scale. On average, conflicts are scored correctly
on this scale by all teams. Thigs means that the degree of
saverity is a conmon concept  among the teams even  though
definitions and methods of observation differ.

fdditional differences between team scores exist. The
variahility in scoring applies mostly to the level of detection
of contlicts bul less to the rating of severity.

£ comparison of the subjective team scores with the
phijective video analysis shows that the most important variable
is time-to-collision (TTO. Other important aspects of the
corflict sitwation are minimum distance, conflict type and to a
lesser extent tvpe of manosuvire.

Fesults indicate that in scoring severity observers also use
& subjective dimension which depends on various aspects of the
traffic situation s.&8. chance of serious injury.

Because of the limited nature of the study it was not a
major aim to correlate conflicts with accidents. However on the
hasis of their observed conflicts, each team also prepared a
diagrosis of the safety problems at the three junctions. These
diagnoses were in  fair agreement with the accident analysis.
results  from the Malmo-calibration study were presented and
discussed at a fourth international workshop held in  Leuven,
Belgium in 1984,

A second calibration edperiment was also undertaken recently
in Trautenfels, Austria {(September, 1983). Teams from Austria,
France; +the Netherlands, Sweden, Israel, the U.5.A. and Finland
participated in a calibration study and safely diagnosis of a
rural  dntersection in Austria. The study was conducted along
lines similar to the Malmo-study. Results from this study should
he published during 198687,

&.,4 Future developments and cooperation

These calibration evperiments can be regarded as significant
steps towards a nore systematic and methodelogically justified
application of conflict technigues. From these eexperiments
gimilarities among the different technigues were established ; as
were those aspects of the technigues of importance in determining
a conflict’ s severity. A large amount of variation was found in
the selection of situwations which were included as dangerous®
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but, once selected, a great deal of agresment was found in  the
seoring of those situations and in the wuse of objective criteria
of assistance in scoring.

A important next step, after the calibration studies, ig tO ses
in  what  way the various situations selected are related to

safety, ia@. valicdatiorn studies. With +the aid of these
calibration studies it should be possible to check the amount of
agresnent and overlap in previous, limited, wvalidation studies

carried out in various countries.

ICTET sees thres areas of developpment as  important  in
further international cooperation.
- The preparation of & set of guidelines on  the conduct of
conflict-studies of use for potential users of & conflict method.
The current  documsnt shouwld go part way to fulfil  this need.
Results wo far, with the knowledge obtained in the calibration
studiess, are sesn as promising enpugh to assist potential users
in the selection of a method suited to their purposes.
- Validation of conflict methods. Again the calibration studies
have facilitated the transfer and comparability of results  from

different countries. This bnowledge should increase the extent
of international cooperation.
- The Fflexibility of conflict methods, with the various

technigques  that have now been developed as & means of systematic
observation should enhance ow  understanding of  road e

hehaviouwr. It should be possible to explore and develop new
applications in Ffields sueh as traffic education, driver
rehabilitation, in—-depth accident investigation and crther

sl jects,

Thus it aoppears thet, at present, the TCT in its many
variante seems to be applied to the following diverse usess
a) detection of operational deficiencies in traffic systems.

B} identification of proper corrective measures fFor the
rectification of operational deficiencies.
) pvaluation of the effects of corrective mneasures on

operational deficiencies.
) detection of safety problems and shortcomings.
) evaluation of the safety effect of countermelisures.

The guestion of validity which has been mentionsd briefly
garlier and which was discussed in Chapter 3 can now be posed
with clarity. For uses a, b and ¢ the existence of a
relationship betwsen conflicts and safety ig of little concern.
In  these casss the guestion is whether the rate of oconflict
ooourrence is an appropriate suwrogate for road user  leritation,
discomfort and whatever is contained in the term "operational
deficisncy”.

It ieg only for uses d and ¢ that the problem of validity
fare conflicts indicators of safety) arises. The use of the TCT
for safety estimation depends on the existence of & stable
relationship between the rate of which conflicts ococw  and  the
rate at which accidents occur.
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APPENDIX 1

SHORT HIBTORICAL SURVEY OF TRAFFIC COMFLICT TECHNIBUES

This appendix contains a short historical survey of the
evolution of the conflict observation technigues in  various
countries. Only the mopst significant developments are discussed.

Ubservations on conflictive behaviow betweer motor vehicles
were  carried out as early as 1984 (MoFariand & Moseley, 19343
Forbes, 1987). However, the systematic development of a method
for measuring conflictive traffic behaviowr started only in 1966,

In one of the First studies, Perkins & Hareis (1987)
ronszidered twoe categories of conflicts! sudden actions by the
drivers in order to prevent a collision (braking and changing of
lanes), and traffic offences. Perkins & Harris investigated five
types of conflicts at intersections: left turn, change of lane,
crossing traffic, driving through red light and insuwfficient

distance between vehicles. Fer  the intersections at  which
conflict counts were conducted accident data were available for a
pariod of one year only. Therefore it was nolt possible {o
@xamineg the relationship b contliicts to accidents.

Mevertheless, the reliability of the method seemed satisfactory.

Campbell & Ellis king (1970) carried out an  investigation

using  the same technigue and conflict types as Perkinsg & Harris
with similar results. The only difference being thaet they used
twia years of accident data instead of ong. Baker (1972}

evaluated the conflict technigue developed in the General Motorsg
Fesearch Laboratories. Based on results of several field studies
the statistical relationship between accidents and conflicts was
investigated. The data collected in this study verified the
hypothesis that conflicts and accidents are correlated. However,
the coefficient of corrglation was in most cases disappolntingly
1w,

Gpicer (1971) considered as "conflict” a swudden action such
as hraking or changing the lane, involving one or more vehicles,
in order to prevent a collision. However, such a bDroad
definition of the conflict event did not indicate existence of a
close relationship with accidents. Subsequently five classes of
severity were established to distinguish serious conflicts from
the less serious Ones. A serious conflict was said to occour
when, in order to prevent an accident, the driver of a vehicle
has to apply the brakes suddenly or has to swerve or come to a
sudden stop, all these actions taking place in close proximity to
anpother car and with no time to carry out the normal, controlled
crash—-preventing manceuvres. The association between acidents
and serious conflicts, established according to the hour of the
day and the place on the road, seemed to be strong and
statistically signiticant. I 1972 Spicer verified the findings
of the investigation of 1971, Later Spicer (1973) repeated bhis
1971  investigation and extended it to five more intersections.
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In this case it was also possible to establish a relationship
between serious conflicts and accidents, which was quite close
regarding  manoeuvering and positioning on the road as wall.
These results seem to validate the use of the traffic conflicts
technigue as a relatively rapid method of studying the traffic
safety at intersections.

In recent vyears (Baguley, 1984) studied fouwrteen sites
Chaving three vears injury accident histories. tging the method
developad at the TRRL for conflict observation heg obtained a high
overall correlation coefficlient betwsen seriouws conflicts  and
accidents (r = 0.87).

At sites whers there were sufficient numbers of accidents,
the types of conflicting manceuvres were ranked in ovrder  of
accident  and conflict rates for each site. The correlation
coefficients ranged from ko= 0,88 and + = 0.975 statistically
signifticent at the 1| percent level.

f study of the variation in daily conflict counts has been
extended +to incluwde a further 17 sites sach observed for & days
{Baguley, 1982) . Results Ffrom this study has not vyet been
documented.

Faddook (1974) surveved the General Motors method as applied
in many figld investigations, HMe conludes that: the hypothesis
that serious conflicts are correlated with accidents is verified)
o the basis of experience in various states of the U.8.68. 1t
appears that traffic safety problems at intersections can be
identified guickly and in a reliable manners the TCT is
particularly suitable for use at low volune intersectionsi  the
technigue lsads to identification of low cost countermgasuress
the effects of counteroeasures at intersections can be evaluated
within a short period of timed in addition to intersections, the
technigue can be applied to other traffic situastions as well.

In Sweden FLANFOR (1972) developed a technigue, which was
tested in Uppsala in 1972, Here, the risk of injuries varies in
atcordance with the type of the traffic environment, the traffic
situation and the vehlele. All these factors constitute conflict
categories. Conflict cateqgories with specific risks of injury
are selected by means of accident analyses. Within each conflict
category the risk of being injured varies in relation to  the
valume of the traffic Fflows which may cause conflicts. i
conflict situation can be characterized as an uncontrolled
manoeuvre carried owt  in order to prevent a collision or  a
dangerous  manoeuvre rFesulting in an uncontrolled situation with
the drivers missing each other closely. These definitions are
essentially in accordance with those of Spicer (1971).

T gliminate the subiective character of conflict
identification, Hayward {(1972) recommends to measuwre the time to
+he momant of potential colliision betwsen two cars, were their
spesd  and couwrse to remain unaltered. Hayvward's analvysis
indicates +that a "time-to-collision” of one second or less is &
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reliable oriterion for ddentification of near-misses. The
chvious drawback of thizs method is its tedium and expense. a TV
camersa has Lo be contineously in operation. Relevant events have
to be identified and the timg to collision measured for each.

Hayward®s basic idea was further explored by several other
resgarchers. Thus, for example Hyden (1975 and 1978) based hisg
research on the "time-to-collisien" concept. His purpose was the
gstimation of risks to pedestrians and cyclists wunder varying
environmental conditions and varying exposure to car traftfic. In
cortrast to Hayward® s labouwrious method, Hyden estimates time-to-

collision in the field with the aid of trained observers. fHfter
vears of work and development with this technigue Hyden (1984)
developed conversion factors from conflicts to accidents. Data
$rom a total of 1159 interssctions were collected. &t sach

intersection, conflicts were recorded during approdimately seven
hours and compared with injury-aceidents during the proceeding 7-
8 vears. Average ratios were established between the number of
gerious conflicts and acpidents, segregated by type of road-user
(car—car, car bicycle or pedestrian) and type of intersection
{low apeed, high speed). Other variants of this idea can be
found  in the works of Hakbkert et al. {1977) and Van der Horst &
Fiemprsma (1981). This technigue permits an objsctive definition
of course and couwrse changes, speed and speed changes, sinimum
distance and minimum time betwesn roatl wsers. Van der Horst &
Symonzma did not work with observers in field situations, but
made viden films, followed by guantitative read-out and analysis.
YVan der Morst et. al. at the IZF.JND significantly developed the
obhjsctive analysis of the TTO concept.

Most researchers continued to expand and develop the ideas
of Perkings and Hareils. Thus for evample Erke & Zimolong (1978)
studied three signalized high volume intersections in  Berman
cities. The conflict types to be identified were defined for
both +the intersection area and the approaches. in order to be
able to analyvse the relationship between accidents and conflicts,
a systematic assignment system to link conflicts and their causes
was  cdeveloped. For some tratfic situations the investigation
demonstrated a relatively close relationship between the types of
conflicts observed and the corresponding accidents recorded by
the police. In France, HMalaterre % Muhlrad (1976) came to  the
game  conclusgion  in their studies, although using different
conflict definitions. Comparing the accidents at eight wrban
intersections with the results of the condlict observation study
they conclude that there pxists & correlation between conflict
and accident rates and also betwsen conflict and accident types.

futomatic detection of the proximity of vehicles, using a
complex array of sensors on the reoad for  subseguent computer
analysis was developed in the U.E. by the Transport and HRoad
Research Laboratory (Older & Shippey, 1977), but has since begen
abandoned due to its complexity and wweliability. Based on
detailed analysis of the relstionships between conflicts and
accidents, Oooper (1$77) concludes that "post encroachment time”
seemns to perform best. Fost encroachnent time is defined as the



time From the instant & tuwning vehicle encroaches on a through
lane to the instant the through vehicle arrives at the potential
collision point.

S Far  most studies described above applied a TOT to a
specific location, generally intersections. TCT s were also
adapted to situations wherein a road user is followed. Gutiinger
{1982 had observers follow child pedestrians in residential
BICEHRS, 2% locations with a maximum length of 100 metres were
selected. Each location was observed for 34 hows. Correlations
between serious conflicts and 5§ year accident records were
generally good.

Fisser (1984) observed 200 subject drivers while driving

along a standardized route in Vienna. Two observers in the car
racorded the conflicts. These conflicts were compayred with the
subjects previous accident record. GCorrelations for individual

drivers were nobt high but aggregate correllations for  the 5
route  mechtions  was quite high (r= Q.73 between conflicts and
serios injuwies).

Eulmala {(1981) used & variation of the Swedish technigue
with the time to collision concept in a study of 13 pedestrian
crossings.  Conflicts observed over a & hour period were compared
with & vears of acocidents abt those locations.

Recently the (L8, conpleted a large scale validation study
of  their TCT. Felationships between accidents, conflicts and
traffic volumes were studied at 446 intersections in Missouwri.
Accident te conflict ratios were established for various
intersection types, road conditions and manoeuvres. Dverall it
waz  found  that conflicte are a gquite acowate predictor of the
expected number of accldents.

In this brief review no attempt has been made to achisve

comprehensive coverage, The intent was to give the reader an
impression of the main concepts and ideas and some historical
perspective. Several comprehensi ve BLUTVEY S, FEV RS,

hibliographies and oritigues on this subject are available (mg
Williams {(1984) wv.d. Hondel and Eraay (1979}, Slennon et al
(19771, Kraay (1983, Engels (1985 and Grayson {1984 .
Methodological discussions can also be found in Hauwer (198673%) and
Oppe (1984 .
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AFFENDIX 2
STAMDARD DESCRIPTION OF NATIONAL TOT
Definition of conflictk: . _2w3 lines

Gpecial features of technigue!
Buantitative TTC estimated ves/no
Use of TTC o PETIS
Degress of Conflict Severitvi
Mo. of conflict tvpes
No, of vehicle manoeuvres:

Estimate of approach speeds, Yes/no
Type of technigue! static/moving observer
Type of road users studied:
Use of standard recording sheet! yeRe/n
with sketch of locationg yes/no
Types of situations studied: : 1-2 lines
Method of observationd trained observers,

film, video,
combination

MNo. of observers:

Training procedurs: Ff lines
Use of film or video in tpaining yEs/ N
Short description of applications: 2% Lines
In operational use: vEs/no

Agency to contact for further detalls:
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ppen i 3 ICTCT - CONFLICTDATASHEET - AUSTRIA 1985 -
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- Road-users involved:
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i P T = Taxi e
P = Pedestrian
2) Y B = Bicyclist
) - M = Moped Please note for,
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Bus= Public transport Cars: colour,type
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‘Please note: Trajectories, number or reference of road-users, particular movements as
breaking, stopping, skidding, falling etcetera.

Additional data/Comments (to be defined by each team)




