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FOREWORD 

The primary purpose of the third international workshop was to discuss and 

finalise a research plan for the joint international study for the calibra­

tion of traffic conflicts techniques that is going to take place in Malmo, 

Sweden, May 30 to June 13, 1983. A preliminary plan of the study was 

presented by the Steering Group of the International Committee on Traffic 

Conflicts Techniques ICTCT. Different organisational and financing problems 

of the study were then discussed. 

A secondary aim of the workshop was to p~esent the state-of-the-art of dif­

ferent conflict techniques. The presentation included work of interest carried 

out since the second workshop in Paris 1979. Due to a relatively short time of 

notice the number of delegates was limited. The study in Sweden, however, will 

start up with state-of-the-art presentations as well as a presentation of 

actual definitions and working procedures. It is my hope that these presenta­

tions will give a complete picture ot practice and actual use of traffic 

conflicts techniques around the world at present. 

The workshop also included a film-show were the use of speed-reducing measures 

in The Netherlands was demonstrated. The potential interest among the dele­

gates was great, but time restraints limited the following discussion. 

The agenda of the meeting was completed with social events in the evenings. 

The organisation of the meeting, carried out by SWOV, was great as usual. I 

want hereby to express the gratitudes of all the attendants. 

Christer Hyden 

Chairman of the Steering Group ICTCT 
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THE BRITISH TRAFFIC CONFLICT TECHNIQUE: STATE OF THE ART REPORT 

C.J. Bagu1ey 
Transport and Road Research Laboratory, Crowthorne, United Kingdom 

Introduction 

This paper outlines developments in the method of traffic conflict data collection 

used by TRRL and describes research carried out since the last International 

Traffic Conflicts Technique Workshop (Paris, 1979). 

Developments in the Conflict Technique 

In 1971 the traffic conflicts technique introduced by Perkins and Ha~risl was 

developed by Spicer2 for use in the United Kingdom. Conflicts between vehicles 

at road junctions were subjectively awarded one of five grades according to the 

severity of the incident observed, as shown in Table 1. 

The severity classification was revised in 19773 in order to overcome observers' 

difficulties in classifying many events which, although clearly more severe than 

Grade 2, did not appear to be sufficiently severe to fit easily into the definition 

of Grade 3. Although accepted as serious, this new Grade 2+ conflict has proved 

difficult to define in words but an attempt has been made in Table 1. 

At the first International Traffic Conflicts Technique Workshop in Oslo in 1977 a 
4 general definition of a conflict was agreed and it was apparent that the Grade 

events did not satisfy this definition. Also, as the number of these observed 

events only showed a low correlation with the number of accidents that had occurred 

at the same junctions5 , r~cording of Grade 1 events was discontinued after 1979. 

This enabled a re-scaling of the existing severity grades as shown in Table I. 

From detailed discussions between experienced conflict observers it was decided 

that four factors are considered when classifying the severity of a conflict. 

(i) The time before the possible collision that the evasive action commenced~ 

(ii) The severity or rapidity of the evasive action. 

(iii) The complexity of the evasive action~ 

(iv) Minimum distance apart of the vehicles involved when evasive action 

terminated. 
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TABLE I 

Conflict severity classification 

Modified 
Conflict Grade Description grade label 
severity (1971) 

1977 1979 

Precautionary braking or lane change 

1 
or other anticipatory braking or lane 

I change when risk of collision -

SLIGHT minimal 

Controlled braking or lane change to 
2 avoid collision but with ample time 2 I 

for manoeuvre 

Braking or lane change to avoid 
collision with less time formanoeuvre 

- than for a slight conflict or 2+ 2 
requiring complex or more severe 
action 

Rapid deceleration, lane change or 

3 
stopping to avoid collision resulting 

3 3 
SERIOUS 

in a near miss situation (no time for 
steady controlled manoeuvre) 

Emergency braking or violent swerve 

4 to avoid collision resulting in a 
4 4 very near miss situation or minor 

collision 

5 
Emergency action followed by 

5 5 collision 

In 1980, as an aid to the training of new observers, the experienced observers 

established a relationship between judgements of the levels of these factors and 

conflict grades. For each conflict, observers are now asked quickly to assess and 

record the level of each factor (as shown in Table 2) with the time of occurrence 

of the conflict. The combinations of the four factors can then be subsequently 

applied to Table 3 to obtain conflict grade. 

The use of this factor rating approach has proved most helpful to observers and has 

resulted in a more consistent recording of conflict numbers and their severity 
6 grades . 
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TABLE 2 

Four-factor level ratings 

Factor Level 

1 TIME before possible collision i) Long time 
H) Moderate time 

when evasive action connnences Hi) Short time 

i) Light braking and/or swerving 

2 SEVERITY of the evasive action 
ii) Medium braking and/or swerving 

Hi) Heavy braking and/or swerving 
iv) Emergency braking and/or swerving 

i) Simple - either braking or 
3 TYPE 'Whether evasive action swerving alone 

comprises one or more types H) Complex - both braking and 
swerving 

i) More than 2 car lengths 
4 PROXIMITY Distance between H) Between 1 and 2 car lengths 

conflicting vehicles when Hi) One car length or less 
evasive action terminated iv) Minor collision 

v) Major collision 

Current Research 

F 11 ' hId . 1 T' . 7 d h 1979 . o ow~ng t e ong-term stu y at a s~ng e -Junct~on reporte at t e Traff~c 

Conflicts Technique Workshop8, it was decided to collect conflict and. other traffic 

data at a fairly large number of junctions of different types sO that the extent of 

the variation in conflict count numbers and the influence of such factors as type 

of site, vehicle manoeuvre flow, approach speed of priority road vehicles, vehicle 

type, and observer variation might be determined. A subsidiary objective was to 

provide further evidence of the relationship between accidents and conflicts. 

A total of 17 sites has been used in the present study in a mix of urban and rural 

locations. These comprise 8 T-junctions and 9 crossroads and include both single 

and dual-carriageway priority roads with a fairly wide range of traffic flows and 

injury accident histories. Signalised junctions and junctions with roundabouts 

were not included in this study. 

At all times during the study periods, two observers were present on site in cars 

parked in a convenient position off the main carriageway either side of the 

junction. Automatic counters using inductive loops were used at T-junctions 

(eg see Fig 1) and time-lapse film used at crossroads to log vehicle turning 

movements. 



TABLE 3 

Conflict grades by factor ratings 

Time Long Moderate Short 

Severity Light Medium Light Medium Heavy Medium Heavy Emergency 

Type Simple/ Simple/ Simple Complex Simple/ Simple/ Simple Complex Simple! Simple/ 
complex complex complex complex complex complex 

>2 car 
I I I 1 I 1 1 I 2 3 lengths 

.1 
I to 2 car 

I 2 I 2 2 3 2 3 3 3 lengths 

PROXIMITY I car length 2 3 2 3 3 3 3 3 4 4 or less 

Minor 
3 4 3 3 4 4 4 4 4 4 collision 

Major 
5 5 5 5 5 5 5 5 5 5 collision 

~--
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• 

r----- 10Om ----~------

Observer 

c==J Inductive loop 

Ci£) Vehicle Classifier 

~ Automatic Counter 

Fig 1. Example of Instrumentation Layout at T-junction 

-10Otn ---------~ 
! 

Observer 

Two microprocessor based traffic classifiers were also used on site and were linked 

to pairs of loops installed on the priority road lOO m in advance of the junction 

on each side (see Fig 1). This equipment employed data cassettes to record the 

time of arrival (to l/IOOth second), speed, and approximate length of each 

individual vehicle on the priority road. Observers recorded conflict times as 

accurately as possible using synchronised digital stopwatches. The classifier 

equipment, therefore, provided not only period summaries of priority road traffic 

flow, speed and vehicle type but also the facility to trace back vehicles actually 

involved in the observed conflicts to obtain an accurate measurement of their 

approach speed. 
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Field studies, extending over a total of 102 days have been made at the 17 sites 

(six 10-hour days per site). This stage of the work is now substantially complete 

and analysis of the data is in progress. 

References 

1. PERKINS, S Rand J I HARRIS. General Motors Corporation Research Laboratories, 
Warren, Michigan, USA. Research publication GMR-632 also Highway Research 
Record No 225, HRB. Washington, DC. 1968. 

2. SPICER, B R. A pilot study of traffic conflicts at a rural dual carriageway 
intersection. Department of the Environment, RRL Report LR 410. Crowthorne, 
197] (Road Research Laboratory). 

3. TRANSPORT AND ROAD RESEARCH LABORATORY. 
classifications. TRRL Leaflet LF 914. 

Revision of traffic conflict severity 
May ]980. 

4. PROCEEDINGS, FIRST WORKSHOP ON TRAFFIC CONFLICTS. Institute of Transport 
Economics, Oslo, ]977. 

5. OLDER, S J and B R SPICER. Traffic Conflicts - A Development in Accident 
Research. Human Factors, ]976, 18(4), 335-350. 

6. LIGHTBURN, A and C I HOWARTH. Study of observer reliability and variability 
in detection of traffic conflicts. Dept of Psychology, University of 
Nottingham, ]979. Unpublished. 

7. SPICER, B R, A H WHEELER and S J OLDER. Variation in vehicle conflicts at a 
T-junction and comparison with recorded collisions. Department of the 
Environment, Department of Transport, TRRL Report SR 545. Crowthorne, 1980 
(Transport and Road Research Laboratory). 

8. PROCEEDINGS, SECOND INTERNATIONAL TRAFFIC CONFLICTS WORKSHOP. 
the Environment, Department of Transport, TRRL Report SR 557. 
1980 (Transport and Road Research Laboratory). 

Department of 
Crowthorne, 



-14-

FROM ACCIDENTS TO CONFLICTS: ALTERNATIVE SAFETY MEASUREMENT 

V.A. Guttinger 
Netherlands Institute for Preventive Health Care TNO, Leiden, The Netherlands 

ABSTRACT 

The danger of traffic is commonly determined by the occurence of 
accidents. This paper presents some of the history of alternative 
~easures for describing traffic unsafety (measurement of so-cal- I 

'led conflicts). It also gives the results of a series of research 
projects aimed at the development of a conflits observation tech­
nique for the estimation of the safety of child pedestrians in re­
sidential areas. 
The reliability, practical applicability and validity of the deve-
loped technique prove to be satisfying. ' 
It is concluded that the use of· this technique seems to be justi­
fied for those situations in which accident rates are relatively 
low, e.g., in residential areas. This is not only because of the 
strong relationship between serious conflicts and accidents but 
also because other potential alternative indicators for the esti­
mation of traffic unsafety often used in practice, such as traffic 
volumes and subjective estimation of risk by residents, had little 
success in predicting accidents. 

Introduction 

When speaking about the dangers of traffic, most of us think of accidents. 

The extent of traffic unsafeness is usually described by the occurence of ac­

cidents. 

However, recor~ed accidents are rather unsatisfactory indicators for traffic 

unsafety. 

a) The registration of accidents is limited and not always reliable 

or complete. With respect to the first, the extent of limitation 

of the registration depends on the definition of accidents. 

If one defines an accident as Ita collision which results in the 

death of one (ore more) of the participants", all accidents in 

Holland are recorded. If one chooses, as we do, a definition of 

an accident as Ita collision between an traffic participant and 

another participant or an object regardless of the results of 

that accident in terms of victims or material damage", only a 

small, unknown fraction of all accidents is recorded. 

b) Although (even if one only speaks about recorded accidents) ac-
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cidents happen frequen~ly and qualific0tions ~uch as "a modern 

epidemic" (1979) seem to be quite apt, they are still relatively 

rare events. It is, e.g., hardly possible to trace, within a 

short time, unsafe locations or to evaluate traffic safety mea­

sures. 

c) The fact that accidents must take place before one can determine 

the risk of locations is, from an ethical point of view, a basic 

disadvantage. 

There is a need for a more frequently occuring and measurable phenomenon than 

the accident as a criterion for traffic safety. 

Conflict observation 

To gain some insight into the effect of safety measures in a relatively small 

area, we decided to follow a trend in the research that concentrates on fin­

ding an alternative indicator for safety that, in its origin, started back 

in the nineteen forties. In aviation, "pilot errors" or "critical incidents" 

were then used as measures of safety performance (Fits & Jones, 1947; Flana­

gan, 1954). 

The term "conflict" in traffic safety resarch was introduced by Perkins and 

Harris (1967). All research in this area originates from their work, although 

it must be mentioned that it was Spicer (1971) who, by means of introducing 

a new concept (severity grade), did much to promote the conflict observation 

technique. 

There is agreement among the research workers in this area on the use of the 

term "conflict" and even on the main aspects of the operational definitions 

of conflicts (namely, evasive or avoidance actions). 

However, there seems to be some confusion regarding the place of the conflict 

in the traffic process, as illustred in figure 1. 

For some, the conflict is an event that precedes an evasive action that can 

be either succesful or not succesful (collision). For others, it is the same 

as a near-miss situation after an evasive action. In this last view, a con­

flict cannot lead to collision but is an event parallel with a collision. 

At the time that we started our research in this area, three main conflict 

techniques existed, each with their advantages and shortcomings (table 1): 

a) the traffic conflicts technique of Perkins and Harris (1967, 1968, 

1969) i 
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Figure 1. Place of the conflict in the traffic process 

ENVIRDNKNT 

TRAFFIC PARTICIPANTS 

DRIVERS t ~PEDESTRIAH!l 
TRAFFIC DYllAMICS 

r ~ 
I 

UNDISTURBED 

TRAfFIC 
CD/HI NUA TI ON 

TRAffiC DYNAMICS 

UNDISTURBED 

CRITICAl EYtNT EVASIVE ACTION 

a) Conflict as potential accident. b) Conflict as near-miss situation. 
Evasive action - sometimes combi­
ned with distance between partici­
pants ~ indicates previous con­
flict.. 

Just succesful evasive action (see 
text) - sometimes combined with 
distance between participants -
indicates conflict. 

Table 1. Positive and negative aspects of the three conflicts techniques 

technique advantages disadvantages 

Perk ins - objective definitions in terms - reliability not tested 
and Harris of evasive actions and traffic - no substantial and stable 
(1967, 1968 violations relationship with acci-
1969) - easy applicable (direct observa- dents (validity) 

tion at spots) 

Spicer - introduction of severity grade: - subjective operational de-
(1971, 1972, distinction of serious and less finitions of conflicts 
1973) serious conflicts (5 levels) - reliability not tested* 

- strong association between se-
rious conflicts and accidents 

Hayward - objective registration of the - validity not tested 
( 1972) time-measured-to-collision by - expensive equipment 

means of video- and computer - practical application not 
equipment always possible 

* Given the estabilished relationship between conflicts and accidents, a rea­
sonable amount of reliability (in this case intra-rater-reliability) must 
exist. 

, 
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b) the traffic conflicts technique of Spicer (1971, 1972, 1973); 

c) the time - measured - to collision technique* of Hayward (1972). 

In terms of our interest - the safety of pedestrians, especially children - a 

general disadvantage was that none of the above-mentioned techniques took pe­

distrians into account. 

The development of a conflict observation technique 

Despite the mentioned disadvantages of the conflict techniques, this approach 

seemed to be the most promising with regard to the problem we faced: the estima­

tion of the safety of (child) pedestrians in situations where accident data are 

very scarce. Especially the results of the work of Spicer (1971, 1972, 1973) 

seemed to be encouraging enough to justify attemps ih this direction. 

Our work which was aimed at developing a reliable and valid conflict observa­

tion technique that could be used for the prediction of the safety of children 

as pedestrians consisted of four steps: 

1) operationalisation of the concept "conflict". Operational definitions 

of conflicts have to be objective. If strict objectivity is not pos­

sible, intersubjective agreement between expert observers can replace 

objectivity (de Groot, 1966); 

2) a test of the reliability: do observers using the,operational criteria 

for conflicts reach agreement in the judgement of situations (inter­

rater-reliability) and are individual observers stable in their judge­

ments (intra-rater-reliability); 

3) a test of the practical applicability of the conflict observation tech­

nique in field situations; 

4) a test of the validity of the conflict technique 

operationaZisation 

Following the work of others (particulary Spicer, 1971), we defined a serious 

conflict as: "a sudden motor reaction by a party or both of the parties invol­

ved in a traffic situation towards the other to avoid a collision, with a dis­

tance of about one metre or less between those involved". 

* The time-measured-to-collision (TMTC): "The time required for two vehicles 
to collide if they continue at their present speeds and on the same path" 
(Hayward, 1972, p. 9). 
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The criterion of "sudden" was determined empirically: observers had to judge 

reactions of participants in traffic situations to see whether they used certain 

common criteria in their judgements (the traffic situations were recorded on 

videotape). A discussion afterwards resulted in a detailed list of criteria that 

could be used to indentify four types of reactions (from lino reaction", scale 

value 0, up to "sudden reaction", scale value 3) of different kinds of road 

users. 

Reliability 

With respect to the reliability, the following can be stated: even unselected, 

untrained observers were fairly capable (by using the developed list of crite­

ria) of judging the reactions of traffic participants. 

The mean coefficient for the intra-rater-reliability (10 observers jugded 54 

evasive actions) varied from r = .85 (judgement of the reactions of wheeled 

traffic) to r = .95 (judgements of the reactions of pedestrians). The results 

of the test of the inter-rater-reliability were smaller: r = .75 (reactions, 

wheeled traffic) and r = .87 (reactions, pedestrians). Selection and training 

of observers yielded better results with respect to the inter-rater-reliabili­

ty: r = .85 and r = .94 (a new team of 8 observers judged 54 reactions). 

Some definitions 

Besides "serious conflicts" (characterized by "sudden evasive actions with a 

distance of about one metre or less between those involved"; popular: "just 

succesful evasive actions"), we distinguish "conflicts", "intensive contact­

conflicts", "contact-conflicts" and "contacts". These distinctions are based 

on 6 different combinations of "sudden", "less sudden" and "nonsudden" reac­

t:i,ons with "short distance" (± one metre or less) and "less small distance" 

(± 2 - ± 20 metres). The covering concept is called "an encounter", which is 

defined as "a motor action by a party or both of the parties involved in a 

traffic situation towards the other to avoid a collision, with a distance of 

20 metres or less between those involved". 

Practical applicability 

In two field studies (Guttinger, 1976; 1979) the practical applicability of the 

conflict observation technique by means of so-called sector and personal obser­

vation was found to be satisfactory. 
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The method of sector observation is especially suited for the determination of 

the risk of certain spots, e.g., an intersection or a part of a road. 

In the case of personal observation, individual road users (in our situation, 

child pedestrians) are followed for a certain time. This method is suited for 

the comparison of larger environmental units (e.g., neighbourhoods), for the 

detection of high risk spots within large areas or to trace the relative risks 

for certain child pedestrians or groups of child pedestrians. 

With both methods, an amount of information which gives a good idea of what 

happens between child pedestrians and wheeled traffic in residential areas can 

be collected within a fairly short time period. 

If accident figures are used as criteria for road safety in the same situation, 

nothing can be said about traffic dangers for pedestrians in a comparable short 

time. 

The possibility to use serious conflicts as an alternative measure of traffic 

safety, of course, depends on the relation between these serious conflicts and 

accidents. 

Validity 

A study of the predictive validity of serious conflicts constituted the fourth 

step in our research. 

Such a study has its limitations. Those factors that were the motivations for 

our attempts to find alternatives for accidents as indicators of traffic safe­

ty (the fact that accidents are relatively rare and the poor accident recor­

ding) interfere with the validation of the conflict observation technique. 

Some remarks must be made with respect to the statistical testing of the rela­

tionship between conflicts and accidents. 

If a correlational model is chosen, it is necessary to take a random sample of 

locations from the population of all locations. 

Here, we are faced with two problems: 

1) we do not know the population of locations; 

2) to assure that the sample contains locations where accidents have taken 

place, it has to be of rather large size (because accidents per loca­

tion are rare). 

If one chooses a regression model for testing the relationship between conflicts 

and accidents, where random samples of locations with 0,1,2,3,4, etc., accidents 

must be taken, one is confronted. with a comparable problem: we do not know the 

populations of locations with 0,1,2,3,4, etc., accidents. 
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What was our solution? 

Based on the accident records of 4 municipalities of 1972 up to and including 

1976, we selected a total of 25 road sections (max. length = 100 metres). The 

number of accidents (involving child pedestrians) per location varied from 

o to 5 (in five years). Each section was observed for 34 hours (after school 

hours and not during the weekend). 

We will present the relations between conflicts as we observed them and acci­

dents that happened in the previously chosen years in terms of product-moment 

correlations (but note that, because our sample was selected, estimation of 

the correlation coefficient of the population is not possible). If we find a 

relationship between conflicts and accidents, how strong must it be to indi­

cate a certain validity of our method? 

We formulated two demands. 

1) The relation must be stronger than between exposure variables (traffic 

volume, volume of pedestrians, products of both) and accidents. In 

other conflict studies (Baker, 1972; Paddock, 1974; Glennon & Thorson, 

1974), exposure seemed to be the explanatory variable of estabilished 

relations between conflicts and accidents. 

2) The relationship must be stronger than between subjective feelings of 

the residents regarding the safety of the locations under study and 

accidents. If this subjective safety is strongly correlated with ac­

cidents, the need for an instrument such as the conflict observation 

technique is doubtful. 

Results: a) conflicts and accidents. 

Of all types of encounters, serious conflicts correlated best with accidents: 

r = .51, P < .01 (see table 2). 

It can be concluded from table 2 that the combination of the two variables 

distance and reaction is essential in defining the different types of en­

counters. 

Encounters characterized by short distances do not correlate better w~th ac­

cidents than those characterized by greater distance, nor do encounters fea­

turing sudden evasive actions show a better correlation with accidents than 

those characterized by non sudden actions. 

Although serious conflicts show the strongest relation with accidents (a con­

firmation of spicer's findings (1971, 1972, 1973», they explain only 25% 

(r2 x lOO) of the variance in recorded accidents. 
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Table 2. Matrix of correlations of the different types of encounters and re­
ported accidents 1972 - 1976 

s.e e Ice cc Ie e E A 

serious .65 .68 .63 .68 .61 .73 .51 
conflict p<.OOl p< .001, p<.OOl p<.OOl p<.OOl p<.OOl p<.Ol 
------------------------------------------------------------------------------
conflict 

intensive con­
tact - conflict 

1 .75 
p<.OOl 

1 

.91 .74 .89 .96 .23 
p<.OOl p<.OOl p<.OOl p<.OOl p>.05 

.81 .80 .69 .85 .34 
p<.OOl p<.OOl p<.OOl p<.OOl p<.05 

contact - 1 .65 .90 .96 .37 
conflict p<.OOI p<.OOl p<.OOl p<.05 

-------------------------------------------------------------------------------
intensive 1 .64 .80 .15 
contact p<.OOl p<.OOl p>.05 

-------------------------------------------------------------------------------
contact 1 .94 .36 

total of 
encounters 

accidents 
1972 - 1976 

p<.OOI p<.OS 

1 .35 
p<.05 

1 

This does not seem to be high enough to justify the use of serious conflicts 

as a criterion for traffic safety. 

Addition of the other encounters as predictor variables (multiple correlation) 

yielded a correlation of r = .68, p < .001, which explains about 50% of the 

variance. 

It must be noted, however, that recorded accidents do not include collisions 

between pedestrians and cyclists, because these collisions seldom result in 

injury (criterion for recording). In our observations, we also recorded encoun­

ters between pedestrians and cyclists. 

Leaving these kinds of encounters out of the calculations, we found a correla­

tion of serious conflicts with accidents of r = .82, p < .001 (table 3). If 

all types of encounters are used as predictor variables, the multiple correla­

tion is r = .88. 

If we plot the relation between serious conflicts and accidents, the regres­

sion shows a strong linear component (fig. 2). 
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Table 3. Matrix of correlations between the different types of encounters 
(leaving cyclists out of the calculations) and reported accidents 
(1972 - 1976) 

SC C ICC CC IC C E A 

serious .57 .55 .62 .66 .62 .68 .82 
conflict p<.OOl p<.OOl p<.OOl p<.OOl p<.OOl p<.OOl p<.OOl 
-------------------------------------------------------------------------------
conflict 

intensive con­
tact - conflict 

contact :­
conflict 

intensive 
contact 

contact 

1 .73 .91 .79 .90 .95 .26 
p<.OOl p<.OOl p<.OOl p<.OOl p<.OOl p>.05 

1 .82 .85 .66 .82 .31 
p<.OOl p<.OOl p<.OOl p<.OOl p<.05 

1 • 77 .91 .97 .38 
p<.OOl p<.OOl p<.OOl p<.05 

1 .71 .85 .34 
p<.OOl p<.OOl p<.05 

1 .95 .41 
p<.OOl p<.05 

------------------------------------------------------------------------~------

total of 
encounters 

1 .41 
p<.05 

-------------------------------------------------------------~-----------------

accidents 1 
1972 - 1976 

Figure 2. Serious conflicts (X) versus accidents (Y) 
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b) exposure data and accidents. 

Of all of the exposure variables we used, none yielded a better correlation 

with accidents, as can be seen in table 4. 

If we add exposure variables to serious conflicts in our prediction of recor­

ded accidents, we can see that they explain very little variance in addition 

(table 5). 

Table 4. Matrix of correlations between exposure variables and recorded acci­
dents (1972 - 1976) 

exposure variable r 

traffic volume .30 

volume motor traffic· .35 

volume child pecestrians .42 

volume protected child pedestrians·· .31 

volume unprotected child pedestrians .44 

product of 1 and 3 exposure .39 

product of 2 and 3 exposure 2 .40 

product of 1 and 5 exposure 3 .41 

product of 2 and 5 exposure 4 .41 

Table 5. 

multiple partial correlation 

serious conflicts + 
volume motor traffic 

serious conflicts + 
volume child pede­
strians 

serious conflicts + 
volume unaccompanied 
child pedestrians 

serious conflicts + 
vol.mot. traf. x vol. 
child pedestrians 

serious conflicts + 
vol.mot. traf. x vol. 
unacc. child pede­
strians 

corre-
lation 

.82 

.82 

.82 

.82 

.82 

serious conflicts 
and accidents. 

Exposure constant 

.79 

.77 

.77 

.78 

.77 

p 

>.05 

<.05 

<.05 

>.05 

<.01 

<.05 

<.05 

<.05 

<.05 

partial correlation 
exposure and 
accidents. 

Serious conflicts 
constant 

.14 

-.12 

.11 

.05 

.04 

• Because of aforementioned reasons (collisions between cyclists and pede­
strians do not result in recorded accidents), cyclists are left out of 
the calculation. 

** Protection: presence of adults. 
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c) subjective safety and accidents. 

Subjective feelings of the residents regarding the safety of the locations 

under study did not show much relation with the actual safety or hazards for 

children*. 

Conclusion 

Considering these results and considering also that 

a) pedestrian accidents involving children in residential areas happen 

so infrequently that they cannot be used to arrive at statements 

about traffic safety; and 

b) if after years of data collection there are "enough" accidents to 

make statements about the traffic safety, these statements are of 

little value because too much has changed, 

we feel that serious conflicts (as we defined them) between chiid pedestrians 

and wheeled traffic can be used to arrive at statements about traffic safety. 

However, the conflict observation technique is not yet suited to predict ac­

cident rates. It can be used for comparing situations (areas, roads, intersec­

tions, etc.) and for arriving at statements in terms of relative safety. 
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* Within a radius of 100 metres of each location, parents were asked questions 
like: "does your child play at that location"j"has your child to cross that 
location";"if so, do you assist your child"; what is your opinion of the sa­
fety of that location", etc. Only one significant correlation was found: at 
locations where children of ages 0 - 4 years were allowed to play, more acci­
dents had occurred (r = .40, P ~ .05)! 
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THE ANALYSIS OF TRAFFIC BEHAVIOUR BY VIDEO 

A.R.A. van der Horst 
Institute for Perception TNO, Soesterberg, The Netherlands 

1. INTRODUCTION 

At the Institute for Perception TNO, the study of human information processing 
is a main research area including the study of perception, decision making, 
and action. Road-user behaviour in particular is studied by using various meth­
ods ranging from mere observations in real traffic situations to highly con­
trolled laboratory experiments, sometimes using advanced simulation techniques. 
The choice of methods depends on the questions to which the research is address­
ed. 

In what follows an objective method, based on video, for observation and analy­
sis of the behaviour of road-users in real traffic will be discussed. As an ex­
ample a study will be reported in which new road design elements were evaluated 
in a demonstration project on cycleroutes through The Hague and Tilburg, two 
cities in The Netherlands. The study was carried out under contract with the 
Ministry of Transport. The questions were a.o. how the new elements are func­
tioning, whether they are leading to the desired traffic behaviour and whether 
they have an effect on road safety. With respect to the last aspect accident 
figures do not form an efficient basis for studying the effects of road design 
elements on single spots. In this kind of situations serious interactions be­
tween road-users (conflicts) are thought to be an alternative to accidents as 
a criterion measure. A substitute measure as conflict counts might overcome 
some limitations in the use of accident figures; accident frequencies are un­
stable, necessary observation periods are too long in particular in evaluation 
studies and only a fraction of all accidents are reported with also differences 
with regard to types of accidents. These three limitations are the more severe, 
if the theoretical accident frequencies are already small, as is the case in 
studies at particular locations of the road network like neighbourhoods and in­
tersections. 

In the past various conflict-observation methods have been developed, mostly 
using individual observers. Although they ~ay be highly trained and experienced, 
large differences between individual observers remain, sometimes due to inade­
quate definition of conflict, sometimes due to, for example, inaccurate time 
estimation in case of an interaction between road users. To reduce observer sub­
jectivity, it was considered necessary to develop an observation technique which 
enables objective quantification of the severity of interactions between road 
users. 

2. TRAFFIC CONFLICT }ffiTHODS 

The Traffic-Conflicts Technique (TCT) was adopted as an operational tool in 
road safety research by a publication of Perkins and Harris (1967). They de­
fine a traffic conflict as any potential accident situation, leading to the 
occurrence of evasive actions like braking or swerving. Over twenty criteria 
for traffic-conflict situations are given. Evasive actions are counted simply 
by scoring brakelight indications or lane changes. During three 12 hour obser­
vation sessions an intersection can be evaluated completely. The observation 
team consists of two observers, one counting traffic conflicts and one counting 
traffic volumes. A detailed procedures manual has been published by Perkins 
(1969). 
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The strength of the General Motors TCT lies in its simplicity of application. 
Although the method was taken up enthousistically, later studies showed some 
deficiencies of this method. The set of conflicts, as defined by Perkins, ap­
pears to be too large to have a close relationship with accidents or with col­
lisions. Campbell and King (1970) used the General Motors TCT to measure the 
accident potential of two rural intersections. They found no significant as­
sociation between conflicts and reported accidents. Omitting rear-end conflicts 
and rear-end accidents they observed a much higher degree of association. The 
reason for doing so was that while collecting the data it was noted that, al­
though a large number of rear-end conflicts occurred, it appeared that some 
drivers were braking only for personal comfort or by way of "precaution. 

Furthermore, a need existed to classify the degree of severity of the evasive 
action. This was done by Older and Spicer (1976), who developed a severity 
grading in five categories, ranging from precautionary braking or lane change 
to an emergency action followed by a collision. In these conflict studies in­
dividual observers were used, complemented by time lapse film recordings (two 
frames per second). According to Older and Spicer, a combined observer and 
film study is necessary for research purposes. For a rapid assessment of num­
ber and location of conflicts, they conclude that the use of individual ob­
servers only is sufficient. This conclusion, however, is criticized by Hauer 
(1977) and AlIen et al. (1977). Firstly, collisions may occur without evasive 
actions being taken. Therefore, a definition of conflicts including the occur­
rence of a collision, not preceded by evasive actions, is desirable. Secondly, 
the grading of severity of the evasive action by observers introduces a rather 
subjective aspect. This may be reduced by an intensive training programme. 
Older and Spicer (1976) found an agreement of 80% between gradings of the same 
traffic event by two groups of observers. However, effects over a longer time 
period were not investigated. 

Ih~_t~~:~~:£~!!!~io~_£~~£~E~_iII~2 
To describe the danger of a conflict situation objectively, Hayward (1971, 1972) 
defined the time-measu:red-to-coUision (TMTC or TTC). This measure is the time 
required for two vehicles to collide if they continue at their momentaneous 
speeds and on the same path. The measure is continuous with time. The theoret­
ical shape of a TTC curve as a function of time is given in Fig. 1. If the ve­
hicles are not on a collision course the value of TTC is infinite. However, a 
change in speed or path of one of the vehicles may lead to a collision course, 
implying that TTC is finite and will decrease with time. This will be linear 
as long as the speed and course of both vehicles are constant. If neither one 
would take action, it will result in a collision (TTC = 0). An evasive action 
(decelerating, swerving) may lead to a minimum value for TTC, which then in­
creases to infinity again. It often happens that roadusers are on a collision 
course, but very rarely it will result in a real collision, because drivers are 
making continuously the necessary speed and heading changes. The minimum TTC 
value is a critical measure for the risk involved in an interaction between 
roadusers. Hayward (1972) suggests to use a minimum TTC value of 1.0 s as a 
good threshold. Interactions with a minimum TTC below this value would be de­
fined as serious conflicts. The definition of a conflict then becomes: a con­
flict is each traffic situation with a minimum TTC less than 1.0 s. Hayward 
calculated TTC-curves by analysing film pictures quantitatively. Hyden (1975, 
1977) tried to simplify this method with a lightly different definition. He 
proposes a larger critical value, namely 1.5 s instead of 1.0 s. Hyden had in­
dividual observers estimate minimal TTC values after an intensive training with 
help of video recordings of traffic situations with known TTC values. However, 
in doing so Hyden introduced again observers' subjectivity. 
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time~ 

Fig. 1. Theoretical TTC curve as a 
function of time (Hayward, 1972). 

3. RECORDING .AND ANALYSIS METHOD 

In order to measure motion and positional parameters involved in an interaction 
between road users, the use of film or video appears to be still necessary. 
Both teChniques have their specific advantages and disadvantages, but with re­
spect to costs and practical aspects the use of video is preferred (Van der 
Horst and Sijmonsma, ]978). In the near future the potential for automatic anal­
ysis of video seems to be rather high. At the Institute for Perception TNO a 
method has been developed for the quantitative analysis of video recordings in 
a semi-automatic way. A short description of this method will be given in this 
chapter. 

~~£~E~~!!g~ 
The behaviour of roadusers is recorded by means of video. A suitable place for 
mounting the camera has to be found in the neighbourhood of the location, pre­
ferably at a height of more than 4 m above the road surface, of course as un­
obtrusively as possible. In a study at 20 intersections on cycleroutes in an 
urban area (chapter 4) a good camera position could be found rather easily in 
adjacent buildings or Ln lampposts. 

A block-diagram of the video recording equipment is shown in Fig. 2 up to now 
only one camera has been used. When the outlook over the location is too limit­
ed, the use of a second camera in combination with a video mixer is optional. 
The timer superimposes a numerical display of month, day, hour, minutes, sec­
onds and 1/100 s onto the video picture. This is very helpful in selecting traf-

Fig. 2. Video recording equipment. 

frame 
encoder 
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fic situations and relating these with other parameters like traffic volumes, 
densities, etc. Each frame is labeled uniquely by superimposing digital in­
formation at the beginning of each video line by the frame encoder, in order 
to search a particular video frame automatically, see Fig. 3. The digital label 
(24 bit) is repeated four times in each frame. So the information is always 
available independent of the position of the "noise bar" (the separation be­
tween two successive frames on stills). The video signal is recorded by a Sony 
Umatic video cassette-recorder (type V02850). 

~!!!~~!~ 

Fig. 3. Video still with digital label at the left, elec­
tronic cross-hairs, time and noise bar (at the bottom). 

The vehicle movements, recorded on video-cassette, are analysed quantitatively 
to describe their behaviour in terms of course, course changes, speed, speed 
changes and measures for the interaction with other roadusers, for example time­
to-collision (TTC). The quantitative analysis consists of selecting the posi­
tions of some points of the vehicle on a video still. By means of transforma­
tion rules, positions in the plane of the picture can be translated to posi­
tions in the plane of the street. By differentiating successive positions in 
time, the speed of the vehicle can be obtained. The selection of one picture 
from every twelve (one picture/O.24 s) appeared to be a reasonable compromise 
between accuracy and length of analysis time. 

Y!~~~_!!~!!!l~!~_~9~!E~~~! 
To ensure a flexible use of the analysis equipment a great part of the system 
has been realised in software. The central part of the system consists of a 
small minicomputer (a PDP ]1/03 with 28K memory), see Fig. 4. A 8-channel dig­
ital interface (24 bits per channel) interconnects the computer with the other 
elements. A small modification of a standard joy-stick remote control unit "makes 
computer control of the video recorder possible (operational control and control 
of the tape speed). The tape speed can be adjusted continuously from zero to 
plus and minus three times the normal video tape speed. The digital labels 
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key- board 
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Fig. 4. Block-diagram of the video-analysis equipment. 

(stored in each frame four times) are read by the frame decoder continuously 
and passed at a command of the computer. This enables the computer to search 
the desired frame and then to shift down the noise bar to the bottom of the 
monitor screen. 

The operator is communicating with the system in two ways, by means of a ter­
minal for normal input and output of the programme and by means of a special 
keyboard (Fig. 5) consisting a.o. of 16 push buttons, to which a.function may 
be related in software, for example "point ready", "picture ready", "manoeuvre 
ready", "other point", etc. The operator is indicating a point on the screen 
of the video monitor by positioning two crosshairs, continuously by a joystick 
or step-by-step by four push buttons. The crosshairs are mixed electronically 

Fig. 5. Monitor, remote-control of the video recorder (at the right) and 
the special keyboard (black) with 16 programmable push buttons and the con­
trol of the electronic crosshairs: a joystick and at the left four pushbut­
tons. 
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in the video, so parallax errors have been avoided. On command of the operator, 
the computer reads out the x- and y-cobrdinates, and then positions the cross­
hairs on predicted x- and y-coordinates of the next point to be measured. The 
prediction is based on previous selected positions of the point. In this way 
the operator has only to correct these coordinates with a few steps. After fin­
ishing the manoeuvre a datafi1e is submitted to a data storage device for fur­
ther analysis, in the current system to a disc of a PDP 11/40 computer. 

Transformation from video coordinates to street coordinates -----------------------------------------------------------
The known coordinates (Xv, Yv ) of a given point in the video plane have to be 
transformed to coordinates (Xs, Ys) in the plane of the street; see Fig. 6. As­
suming that all points of the street are lying in one flat plane and that no 
reproduction errors occur (neither by the camera nor the monitor) the follow­
ing transformation rules can be derived (Ha11ert, ]960): 

X 
Cl Xv + C2 Yv + C3 

s 
C4 X + C

5 
Yv + v 

(1 ) 

C6 X + C
7 

Yv + Cs 
Y v = s 

C4 Xv + C5 Yv + 

The coefficients Cl to Cs can be calculated from (1) if the coordinates of at 
least four points are known in both planes. Substituting the Xv, Yv , Xs and Ys 
of four points in (1) gives a system of eight linear equations with Cl to Cs 
as the unknown elements. This system can be resolved if none combination of 
three points in both planes is lying on a straight line. 

This transformation offers the great practical advantage that nothing has to be 
known about the position and orientation of the camera. All information is in-

3 s 

Xs 
Fig. 6. Schematic representation of the projection of points 
in the plane of the street (plane S) on the video plane (plane 
V) • 
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eluded in the way in which the four points on the street are projected on the 
video plane. On the street, only the distances between the points have to be 
measured. The accuracy of the transformation depends strongly on the selection 
of the four reference points. So it is advisable to measure some more points 
to have a check on the transformation and to make an optimization possible. 

~~!~_~!!~1:~~.t~ 
A datafile, generated by the video-analysis equipment, contains the x- and y­
coordinates in the video plane of successive positions of points of the vehi­
cle involved. This datafile is stored on a disc of a PDP 1]/40 computer. Soft­
ware has been developed for further analysis, namely for the transformation to 
street coordinates, a smoothing routine to minimize sampling inaccuracies, th€ 
calculation of motion parameters like speed and acceleration and the computa­
tion of interaction measures (like time-to-collision (TTC) curves and minimum 
passing distances). For the last measureS accurate vehicle dimensions are re­
quired, for which a data base of current types of motorcars is available. For 
the calculation of the TTC measure, see the Appendix. The outcome of the pro­
cedure is illustrated in the example of Fig. 7. In a situational map of an in­
tersection the courses of a car coming from the minor road and two cyclists on 
a cycle track are plotted. Each point gives the position of a given point of a 
vehicle at successive time intervals, here 0.24 s. The car driver did not give 
right of way to the cyclists. Cyclist 1 had to stop (points close together), 
while cyclist 2 rode behind the car. The plot in the bottom corner gives the 
time-to-collision (TTC) curve for the interaction between the car and cyclist 1. 

eyclist~~ • •••• 
-..-- cyClist 

00.!----!;--7'--+6 --l 
li,,,* Is) 

Fig. 7. Example of a serious conflict 
between a car from the minor road and 
cyclist 1. Bottom right: time-to-col­
lision (TTC) curve. 
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4. BEHAVIOURAL STUDY CONCERNING PRIORITY INTERSECTIONS OF THE DIDfONSTRATION 
CYCLEROUTES AT ,THE HAGUE AND TILBURG 

~~£~~E~~~~ 
The increasing number of cars on the road leads to an increasing demand on the 
available space. Therefore, the government's policy aims at a restricted car 
use, especially in urban areas and during peak hours, and to promote the use 
of the bicycle and/or public transport instead. A safe and highly comfortable 
system of cycletracks might promote the use of the bicycle. To stimulate the 
construction of cycleroutes in urban areas, the national government had de­
signed and constructed the two aforementioned demonstration cycleroutes in The 
Hague and in Tilburg. 

These cycleroutes have their own tracks on the road, separated from motorised 
traffic, traced through areas with rather low traffic volumes, crossing other 
traffic streams as less as possible, giving right-of-way to bicyclists at non­
signalised intersections, special priority measures at signalised intersections 
and, if necessary, even a viaduct or tunnel over/under heavy traffic streams. 

Especially at non-signalised intersections, where the cyclists on the cycle­
track have the right-of-way over crossing traffic, the road design elements 
play an important part in supporting the traffic behaviour, as intended by the 
designers. The experimental character of the project made it possible to try 
out some different solutions for the same kind of problems at a priority inter­
section. 

Procedure 

The evaluation of the functioning of new road design elements at a number of 
priority intersections, with respect to roaduser behaviour, consisted a.o. of: 

a. A comparison between the actual. behaviour and the behaviour as intended 
by the designers for each aspect and location, 

b. a comparison of the actual behaviour between experimental locations and 
c. as far as possible, a comparison between the actual behaviour at the ex­

perimental locations and the behaviour at some control locations, without 
special provisions. 

At fifteen locations of the cycleroutes and at five separate control locations 
video recordings were made, at each location for six hours during one day. The 
video recorder was started by hand when a vehicle arrived and stopped when the 
manoeuvre had occurred. For each location the relevant road-user behaviour to 
be recorded had been discussed with municipal authorities. 

From the video recordings a number of behavioural aspects, including path chosen, 
speed, speed changes, place of stopping and, of course, interactions with cy­
clists on the cycletracks (conflicts), were studied in detail, as influenced by 
specific design elements (humps, hobbles, constrictions, curves, etc.), in par­
ticular for crossing traffic. Whenever clear behavioural alternatives could be 
distinguished, registrations were done by individual observers directly from 
the video recordings. Otherwise a quantitative analysis was carried out with the 
video analysis equipment, as described in chapter 3. 

Results -------
In this session only some aspects of speed control and the interactions with 
cyclists will be discussed, just for demonstrating the usefulness of the ob­
servation- and analysis method. For more detailed information it is referred 
to Van der Horst (1980). 
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~E~~~~~E"~~ 
A number of the road design elements has the function of reducing the speed of 
crossing cars. By analysing the video recordings quantitatively, speed ·curves, 
were determined for cars, crossing the cycletrack without the presence of other 
traffic. For four locations Fig. 8 gives an example of speed profiles of cros­
sing cars as a function of the distance to the cycle track. Each point gives 

.. .... 
5 

" " " Co .. 

dIstance to cycletrock Iml 

Fig. 8. Speed profiles 
of freeriding cars from 
the minor street at 
four locations (HI, H2, 
H3 en Tl) • 

the mean value of n vehicles, together with the standard deviation. The most 
important characteristics of such profiles are a.o., the speed on the boundary 
of the cycletrac~ (v), the minimum speed (vmin) and the place where this mini­
mum is reached (dmin). The front axis of the vehicles is taken as the measuring 
point. In Table I these characteristics are given as a mean for each group of 
locations. dmin Gives an indication of the place where car drivers have taken 
the decision to go through. Although the speed curves differ between locations, 

Table I. Mean speed on the boundary of the 
cycletrack (v), mean minimum speed (vmin) 
and the mean distance to the cycletrack 
where this minimum is reached (dmin), for 
freeriding cars from the minor street; n is 
the number of locations in each group. 

group of locations - - dmin n v vmin 
(m/s) (m/s) (m) 

The Hague 8 2.7 2.5 -0.5 
Tilburg 6 3.6 3.4 0 

control 5 4.3 3.7 +4 
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in general the speed control el~ents (humps for instance) at the experimental 
locations are functioning according to the expectations. The speeds are lower 
than at the control locations and the place where the minimum speed is'reached 
(dmin) appears to be prior to or on the cycletracks instead of a few metres af­
ter the cycletrack for the control locations. With the special elements more 
attention is paid by car drivers to the cycletrack. 

Incase of interactions with cyclists, the minimum speed was reached on or af­
ter the cycletrack for control locations, while for the experimental locations 
it was reached a few metres prior to the cycletrack, an example of which is 
given in Fig. 9. 

"0 
Q) 
Q) 
a. 
Vl 

8 

6 

2 
---+direction of driving 

Or-~~~~~~~~--~~~~~ 
8 

6 

4 

2 

hump 

O~~~~~~~~~~~~~~~~~ 
-12 -10 -8 -6 -4 -2 0 

distance to cycletrack Iml 

Fig. 9. Example of two speed profiles of crossing cars with cyclists on the 
cycletrack, Hl is an experimental location with a speed control hump at a dis­
tance of 4.5 m from the cycletrack, H1J is a control location without hump in 
front of the cycletrack. 

An experimental parameter in applying a speed control hump is the distance be­
tween the hump and the element it is intended for (here the cycletrack). A com­
parison of locations where this distance was different (between 0 and 5 m), re­
sulted in a preference for a hump as the beginning of a plateau at a distance 
of about 4.5 m from the cycletrack. 

A raised intersection plane, consisting of humps + plateau of brick pavement, 
reduced the speed of through-going cars on the main road significantly with 
4 m/s, a reduction of about 40%. 

!~!~E~~!i~~~_£~!~~~~_£E~~~!~g_~~E~_~~~_£X~~!~!~_~!_!h~_£X£~~!E~£~ 
An important aspect in evaluating intersections is road safety, in this study, 
especially in relation to cyclists. The number of accidents at a single loca­
tion cannot be used as a evaluation criterion for reasons given before. Con­
flicts seem to have an alternative to accidents as a criterion measure for road 
safety. In the following the time-to-collision (TTC) will be given as a possi­
ble measure for describing serious interactions between road users. 
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By means of the video-analysis equipment a large number of manoeuvre combina­
tions were analysed. On the basis of the ~ and y positions of the vehicles at 
successive moments TTC curves can be calculated with the help of a computer 
programme. Fig. 7 illustrated already the output of a given manoeuvre combina­
tion: a serious conflict between a crossing motorist and two cyclists on the 
cycletrack. 

The number of conflicts (for example defined as the number of interactions with 
a minimum TTC less than 1.5 s), related to an exposure measure E might give a 
risk index (RI) for two intersecting traffic streams. On the basis of these 
risk indices, intersections might be compared relatively. From the literature 
it is not quite clear which kind of exposure measure has to be used. Often the 
exposure E of two traffic streams i and j has been defined as: 

E = 11. * I. I 
1. J 

where 1i and Ij are the number of vehicles in stream 1. and J during a given 
period. In the following this E will be used. 

In Fig. 10 the number of conflicts is given as a function of the exposure E 
for two types of manoeuvre combinations at the intersections under study. In 
Fig. lOa it concerns the conflicts between car drivers from the minor street 
(car]) and. cyclists coming from the left (the first bicycle stream B1), while 
in Fig. lOb between stream earl and cyclists coming from the right (the sec­
ond stream B2). Each point represents the relevant type of manoeuvre at the 
intersection. The quotient of the number of conflicts and E gives the risk in­
dex RI. The solid line in both figures represents RI, averaged over all points 
(car] - Bl and car] - B2 combined). Interactions between car) and Bl at an 
average are scoring above this line, while those between car) and B2 are be­
low. Cyclists Bl are involved more frequently in a serious conflict with cars 
from earl than cyclists from B2. The width of the cycletrack gives some extra 
space between a car from car] and a cyclist from.B2. The reversed situation 
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holds for cyclists from B2 and cars coming from the opposite direction (data 
not presented here). The mean RI per type of manoeuvre combination in Fig. lO 
is given by the dashed lines. Intersections above this line are relati·vely more 
unsafe (in terms of conflicts) than intersections below the line, that is for 
the particular type of manoeuvre combination. 

Initially, it was not obvious which minimum TTC value has to be used. However, 
it appears from this study that interactions with a minimum TTC value greater 
than 1.5 s do not contribute an essential part to figures based on TTC < 1.5 s. 
So 1.5 s is used as an upper limit. In Fig. Jl a distinction has been made for 
pairs of locations which are comparable for a number of aspects. Three differ­
ent types of riskindices are given, based on interactions with a minimum TTC of 
less than 1.5, 1.25 and 1.0 s, respectively. For example at ·the cycleroute loca­
tion H3 the number of serious interactions between cars from the minor road 
(earl) and cyclists on the cycletrack was higher than at cycleroute location 
HI, independent on the type of riskindex that is used (left topfigure). In this 
case the distance from hump to cycletrack was largely responsible for the dif­
ference; at location Hl this distance amounts 5 m and at location H3 it is 0 m. 
Another indication that humps at a distance of about 5 m are functioning better 
than humps bordering the cycletrack. . 
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I 
I 
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·~Control • -cycle-
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Fig. 12. Riskindices of the 
control locations (HlJ, HJ2 
and S1) in comparison with 
the cycleroute locations, 
for the manoeuvre-combina­
tion carl - Bl, i.e. cars 
from the minor road and the 
bicycle flow, which is in­
tersected firstly • 

In general the three control locations (Hll, H12 and SI) produce more conflicts, 
than locations at the cycleroutes, for one type of manoeuvre combinations see 
Fig. 12. 

5. CONCLUSIONS 

Recording and analysing the traffic behaviour in detail may give a lot of in­
formation about the functioning of several road design elements. 
The method as described in chapter 3, based on video, enables a process orient­
ed analysis of interacting behaviour between roadusers, not necessarily re­
stricted only to the time-to-collision concept. 

- However, in spite of a semi-automatic analysis procedure by the use of a mini­
computer, the quantitative analysis remains time consuming. Further automation 
of the procedure seems necessary. 
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APPEl'."DIX 

!~~_£~~E~~~~!~~_~~_~~~_~~~:~~:£~!!!~!~~_~~~~~E~_i!!g2 
Let Fig. A give the simplified situation at time t. Vehicle J and vehicle 2 are 
approaching each other. Assuming that from the moment t no changes in speed and 
heading occur, for each vehicle a straight line is estimated through the current 
point (P) and three preceding points. The intersection of the two lines, point 
S, is determined. Then, the decision is made wheth~· ... the vehicles are on a col-
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Fig. A. Some vehicle characteristics used in 
calculating TTe curves. 

lision course or not, taking into account the dimensions and speeds of both ve­
hicles. They are in fact on a collision course at time t if either of the fol­
lowing two conditions is satisfied: 

(AI) 

(A2) 

1.n which: (A3) 
1 1 + b 2 = t _ a r 

PI V 
1 

(time vehicle 1 reaches the intersection plane) 
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(time vehicle 1 has left the intersection plane) 

la2 + bll 
tA2 = tp2 - ---­

V
2 

(time vehicle 2 reaches the intersection plane) 

(time vehicle 2 has left the intersection plane) 

point PI passes intersection point S; 
= moment point P2 passes intersection point S; 
= speed of vehicle I at moment t; 
= speed of vehicle 2 at moment t. 

Then, TTC will be for (AI): TTC = tA2 - t 

and for (A2): TTC = t - t Al 

(A4) 

(AS) 

(A6) 

(A7) 

(AB) 

Determination of the TTC for successive times (e.g. each 0.24 s) allows it to 
be plotted as a function of time, but only if (AI) or (A2) is satisfied. 

The above applies to a 900 angle of intersection. Adjustments can be made for 
other angles. Special computations have to be done if one of the vehicles has 
a speed of 0 km/h (V1 or Vs ~ 0). The continuation of movement is based on a 
constant speed in one direction at moment t. In the next step, let us say after 
6t s, the computation of TTC is made with the speeds and courses at moment t + 
6t, which of course may be different from those at the previous moment t. Balasha 
et al. (1978) suggest that other assumptions for the continuation of movements, 
like a constant angular velocity and a constant acceleration or deceleration 
might give improvements for the computation of TTC values. 
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AN UPDATING OF THE USE AND FURTHER DEVELOPMENT OF THE TRAFFIC CONFLICTS 
TECHNIQUE 

c. Hyden, P. GBrder, L. Linderholm 
Department of Traffic Planning and Engineering, Lund Institute of 
Technology, Lund, Sweden 

1 BACKGROUND 

It is of obvious interest to be able to estimate risks for 

different road-users at various locations e.g. when priorit­

ing safety-measures between different sites, when choosing 

counter-measures, and when evaluating their effects. The lack 
I 

of an effective method to evaluate these effects makes~~. 

traffic safety planning on local and federal levels ineffec­

tive. This means that the most cost-beneficial solutions 

rarley are chosen and sometimes even that supposedly safety­

beneficial solutions have a negative effect on the safety 

without so beeing found out until many years after the 

implementation of the countermeasure. 

Traditionally the only method of estimating risks has been 

by analysing accidents. This is however very time-consuming 

and there are often interfering changes in the variables 

that preferrably should be kept constant during the period 

of analysis (i e traffic intensity). Furthermore, information 

of how and why the accidents have occured is lacking. These 

facts combined with the low percentage of occured accidents 

that ever get reported naturally make accident analysis far 

from perfect. 

Many of the problems related to the analysis of accidents 

could be solved by estimating the risks indirectly by a 

"Conflict-Technique". Work with developing such a technique 

started at our department in 1973 and a technique for oper-­

ational use was specified in 1974. Since then the technique 

has been modified and is still under further development, 

but many of the bases are unchanged. 
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The basic hypothesis, unchanged since 1974, says that there 

is a distinct relation between conflicts with a certain 

degree of seriousness and accidents. When these relation­

ships have been determined the technique is practically 

useful. This means that after a conflict study has been 

undertaken actual accident risk can be calculated with a 

known degree of uncertainty. 

Below the different phases of the development of the swedish 

technique will be described. 

2 THE ORIGINAL rrECUNIQUE 

The following ~efinition was used: A serious conclict occurs 

when two road-users are involved in a conflict-situation 

where a collision would have occured within 1,5 seconds if 

both road-users involved had continued with unchanged speed 

and direction. The time is calculated from the moment one of 

the road-users starts braking or swerving to avoid the 

collision. ." 

The recorcing of conflicts was and still is made by observers 

at the traffic site. Tests show that observers, after 

approximately four days of training, are able to recognise 

serious conflicts with a large degree of certainty. 

To analyze the relations between accidents and serious con­

flicts, studies were made in a total of 115 intersections in 

three stages: 

1. Malmoe 1974-75, 50 intersections 

2. Malmoe 1976, 15 intersections 

3. Stockholm 1976, 50 intersections 

At each intersection, conflict registration was made during 

approximately seven hours and then compared with previous 

accidents of personal injury during seven to eight years. 
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Analysis showed that two factors had a definite influence 

upon the relations between police reported accidents with 

injuries and serious conflicts, namely the kind of road-

user involved and the general speed level at the intersection. 

The following average connections were obtained between the' 

number of police reported accidents with injuries and the 

number of s~rious conflicts during the same period of time. 

TABLE 1: ORIGINAL CONVERSION FACTORS BETWEEN SERIOUS 

CONFLICTS AND INJURY ACCIDENTS. 

ROAD-USERS 

CAR-cAR1 ) CAR-PEDESTRIA.~ 
SPEED LEVEL CAR-BICYCLE 

~DN-S?EED SI'IU;'.TIONS, Le. situations wit.1-t 
M1rni T'1g lIotorve.,,~icles involved, and 3.12 14.15 pituations with straight-on driving rotor-
~ehicles in low-speed intersections (non- (2,2-5,1)2) (12,2-17,4)2) 
lSignalize:l, mean sJ?eed < 30 km/h frcm all 
~ccesses) 

~GH-S?EED SITUATIONS, i.e. situations wit! 
tstraight-on driving rrotor-ve.rucles in 

~ 13.12 77.12 
tsignalized- and highspeed intersections 

(11,2-15,1)2) (64,8-91,92) (non signalized with a mean speed ~ 30 km/r 
~ran at least one access) 

Attention! All values in the table should be multiplied by 

the factor 10-5 

1) The concept "car" includes lorri~s and buses. 

2) Confidence interval with 90 % degree of confidence. 

The results obtained in the project shows that the developed 

conflict-technique offers practical application, mainly 

within the following areas: 

- Description of present state of situations involving risk 

in urban traffic. This description includes causes likely 

to arise situations involving risk, suitable countermeasures 

for increasing traffic safety and their probable effect. 

- Pilot and follow-up studies to establish the effect on 

traffic safety of countermeasures implemented. The con­

flict-technique offers possibilities to study both the 

immediate and long-range effect of countermeasures. 
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The only preparation needed, is a few days training of 

conflict-observers. 

3 NEW CALCULATION OF CONVERSION.RATES 

The original technique, as described above, proved to work 

fairly well in operation but had some weaknesses. Therefore 

the technique was slighly changed in order to give better 

accident-risk-predictions. 

The most important weaknesses of the original technique 

were: 

1) that the ~ethod did not give satisfying results for 

predicting accident risks in carMcar situations, when 

dividing these into different types of accidents 

2) that the predicted risk of accident for two identical 

conflicts could be different in different types of 

intersections. 

To solve weakness 1) analyses were made that· showed that 

car to car situations should be divided into at least two 

groups, considering the risk of injury, namely 

A) situations where the angle between the directions of 

the involved cars is under 900 • These situations are 

symbolized with "Car-Car 11". 

B) situations where the angle is over or equal to 900 • 

These situations are symbolized with "Car-Car 1". 

Conflicts of type A turned out to be approximately four. 

times as frequent as type B per reported accident with 

injury of the same type. 
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Weakness 2) that two identical conflicts lead to injury 

ac~idents with various probability depending on where they 

occur have been solved by developing a new model for calcu­

lation of risk. The new model is built on the assumption 

that serious conflicts can lead to personal injuries with 

different probabilities, depending on their degrees of, 
.. '. 

seriousness. Because of the basic structure of the data a 

division of conflicts has only been made into two classes 

of seriousness. A new method of calculation has also been 

used to determine the connection between police-reported 

accidents with injuries and serious conflicts. 

The following average conversion rates were received 

between the number of serious conflicts and the number of 

accidents with injuries. 

TABLE 2: NEW CONVERSION FACTORS BETWEEN SERIOUS CONFLICTS 

AND INJURY ACCIDENTS. 

SITUATION 
CAR-cAR II CAR-cAR 1 CAR-PEDFSTIUAL~ 

OONFLIcr CAR-BICYCLE 

Class 1 --
Speed < 35 krn/h . 0 2,4 9,6 
1 ,0 ~ TTC ~ 1,5 sec 

Class 2 

Other conflicts 2,8 11,9 33,9 
with TTC ~ 1,5 sec I 

Attention! All values in the table should be multiplied by 
the factor 10-5 . 

4 PRESENT WORK 

The convers'ion rates between conflicts and injury-accidents 

will in the continuing work be determined in two stages: 

1. to determine the probability of each conflict leading 

to an accident 
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2. to determine the probability of each accident leading 

to personal injury 

It should be possible to describe the probability o~ a con­

flict leading to an accident by the degree of seriousness 

of the conflict, which mainly depends on speeds, time­

margines and possibilities of. avoiding the accident. 

The factors determining the probability of an accident 

leading to personal injuries are mainly type of road-users 

involved, speed at collision and angle of collision. 

The conclusion of this theoretical discussion is that a 

threshold-level depending on the actual speed should be used 

instead of the fixed 1,5 seconds. 

A number of smaller studies in rural areas at intersections 

with varying speed-limits led us to set up the following 

tentative definition of a serious conflict: 
A conflict is serious if the time-margin that remains when 

the evasive action is started is not more than the braking­

time at hard breaking on slightly wet pavement plus half a 

secound. The half of a second can be regarded as the remaining 

reaction margin. 

The relationship is illustrated in the figure below. 

Threshold-value of TTC 

Non-serious conflicts 

Serious 
conflicts 

L-~ __ -L ______ ~ ____ ~ ______ ~ ______ ~ Speed 

10 

FIGURE 1 

20 30 40 50 mph 

A TENTATIVE DEFINITION OF A SERIOUS CONFLICT 

BASED ON TIME TO COLLISION AND THE ACTUAL 

SPEED OF ROAD-USERS INVOLVED 
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During the years 1980 to 1983 a 0,7 million kronor (US $ 

130 000) project is carried out sponsored by state funds. 

This project aims at finding the most relevant defi~~tion 

of a serious conflict. The definition mentioned above is 
, 

one that is going to be tested. When the optimal definition 

has been chosen the technique will be validated. To be 

able to test as many definitions as possible the conflicts 

are recorded with extended information in comparison to 

what the final recording-procedure probably will include. 
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TRAFFIC CONFLICT STUDIES IN FINLAND 

R. Kulmala 
Technical Research Centre of Finland VTT/TIE/AUR, Espoo, Finland 

1. THE EVALUATION OF TRAFFIC SAFETY WITH THE TRAFFIC CONFLICT METHOD 

Accidents vs. confl icts 

Usually traffic safety has been measured either by the number or the 

risk of traffic accidents. In many cases this evaluation based on 

traffic accidents has not been sufficient. 

Traffic accidents are very rare and random events. Because of this 

reliable conclusions about the effects of different safety measures 

and devices can be drawn only after a sufficiently large material has 

been gathered. This usually means a wait of 3 to 10 years after the 

implementation of the studied measure if the measure was appl ied on 

just a few locations. In addition, many, if not most, accidents are 

not even reported to accident statistics. This causes systematic 

errors and bias in the statistics, which can result in false con­

clusions about the effects of the studied devices. 

Bec3use of the rareness and randomness of accidents researchers 

should study traffic situations, which are a) sufficiently close to 

accidents to describe traffic safety in a val id way and b) statistic­

ally frequent enough events. This is portrayed in Fig 1. 

The most suitable traffic situation for research purposes can be 

found at the maximum of the product between severity and frequency 

p x n. Confl ict situations are presumably very close to .such optimal 

situations. It is often reasonable to classify conflict situations 

according to their seriousness (see Fig. 2). 

Confl ict risks 

Confl ict and accidents are, as seen before, closely related. This 

is why it can be assumed that the probability for a confl ict to 
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SEVERITY OF TRAFFIC SITUATIONS 

Fig. 1. The frequency of traffic situations 
in regard to their severity. 

TRAFFIC SITUATIONS 

POTENTIAL CONFLICT SITUATIONS 

CONFLICTS 

SERIOUS CONFLICTS 

NEAR-
ACCIDENT$ 

ACCI-
DENTS 

Fig. 2. Traffic situation classification. 
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result in an accident is approximately constant in regard to road 

and traffic conditions. In such case traffic safety can be measured 

with conflict risks instead of accident risks. This can be written: 

R A A C = -=-x-E C E 

where A is the number of accidents in time T, 

E is exposure to accidents (or conf I i cts) of the studied 

type in time T and 

C is the number of conflicts in time T. 

When the accident risk of confl icts (~) is constant, accident risk 

is proportional to the conflict risk (~). The use of confl ict risks 

(f) as quantities describing traffic safety is very practical as 

these risks can be estimated directly by observing traffic on location 

or by simulation. 

2. STUDIES BASED ON CONFLICT OBSERVATIONS 

Observations on location 

Conflicts (serious and mild) and potential confl ict situations are 

registered by type at the field studies made by the Technical 

Research Centre of Finland. In addition, traffic flows are registered 

to determine confl ict exposure. 

Situations, where braking or weaving begins 1,5 sec or less before 

a potential colI ision, are defined to be confl icts. The definition 

is based on the experiences gained in Sweden /1/. If braking or 

weaving is uncontrolled the confl ict is defined serious. Potential 

confl ict situations are situations, where the participants adjust 
their speeds well enough before the potential colI ision. All 

participants don't, however, behave in a way required and the 

situation nearly ends up in a confl ict. Traffic violations are 

also classified as potential confl icts. 

At the field studies the observers take such positions, where 

they can observe traffic at the studied location without disturbing 
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drivers and pedestrians. Video equipment is usually situated on a 

roof, bridge of a balcony nearby. In this way people moving on the 

road very seldom notice the video camera and the camera view isn't 

obstructed. Sometimes the camera has to be installed on a roof of 

a van. Traffic radar has also been used at some field studies. 

The "reliability of the observers is quite good. Only about 15 % of 

all observations are in error /3/. Still, all observations are 

checked at laboratory from the video tape afterwards. 

Appl ications 

The conflict method is especially suitable when the effects of safety 

devices and measures are to be investigated qufckly. Conflict studies 

must only be made before the implementation of the device and a 

couple of months after it. The effects of the device can then be esti­

mated as the observed changes in conflict risks. These changes can be 

tested i.e. by X2-test /3/. In all, a confl ict study may last 6 to 8 

months from planning to reporting. Same amount of data could well re­

quire 5 years just waiting for sufficiently large accident material. 

The method has also been used in studying IIblack spots" and junctions. 

In addition to confl ict risks and frequencies the Technical Research 

Centre of Finland usually reports the results with the help of con-

fl ict charts, such as in Fig 3. 

;;; 
HELSINGINTIE ~~, 
c_~c:> 0 

HELSINGltHIE 
( 

-0 
3 

-81r 
TURU~T~E TURUNTIE 

Fig. 3. Confl ict chart. 
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Next some appl ications are presented, where the confl ict method was 

used in evaluating the effects of road safety measures and devices. 

The effects of pedestrian refuges was studied in Helsinki /3/. 

Pedestrian confl ict and potential confl ict situation risks before 

and after the building of refuges are presented in Fig. 4. The ex­

posure E was for all studied pedestrian crossings the square root of 

the product between pedestrian and vehicle flows. 
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Fig. 4. Pedestrian confl ict risks (a) and potential confl ict 
situation risks (b) at different pedestrian crossings 
(il-T5,A), and in total (YHT) before and after the 
building of pedestrian refuges. 
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The risks for confl icts and potential confl ict situations between 

pedestrians and vehicles were about 60 % lower at the after-studies 

than at the before-studies on an average. The decrease was statistic­

ally significant. 

Another studydealtwith the effects of different pedestrian crossing 

arrangements on pedestrian safety /4/. Research material consisted of 

pol ice reported traffic accidents from 6 years at 16 crossings and 

6 hours' confl ict observations at 13 of the 16 crossings~ Some results 

are presented in table 1. 
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Table 1. The risk differences (%) between pedestrian crossing groups 
that differ from each other in only one crossing arrange­
ment (refuge/junction/signal control). 

Differing Compared Risk difference between crossing groups (%) 
arrangement crossing All Non-alcohol Potential groups accidents accidents Conflicts confl icts 

Refuge (R) - R -30 (-) +7 (-) -9 (-) -77 (xxx) 
JS - RJS + 111 (-) +180 (-) +332 (-) +532 (xxx) 

Junct ion (J) RS - RJS +6 (-) -7 (-) -28 (-) -2 (-) 

Signal (S) R - RS -57 (xx) -53 (-) +20 (-) -66 (xxx) 
control RJ - RJS -30 (-) -22 (-) -49 (-) -75 (xxx) 

The significance of the risk difference: 

(-) when the difference is not significant, 
(x) when the difference is significant at the 0,05 significance 

level 
(xx) when the difference is sign if icant at the 0,01 significance 

1 evel 
(xxx) when the difference is significant at the 0,001 significance 

level. 

The method has also been applied to highways outside built-up areas. 

On study dealt with the effects of acceleration lanes on traffic 

flows at grade-separated intersections on a four-lane divided high­

way /2/. The study material was obtained at four intersections so 

that the total observation time was 22 hours. The exposure measure 

was the square root of the product between vehicle flows entering 

from the ramp and driving on the right-side lane. Only 4 confl icts 

were observed during the after-studies, when the number of confl icts 

during the before-studies was 14. The confl ict and potential con-

fl ict risks were significantly lower after the building of accele­

ration lanes than before. The decrease took place at the three 

busiest intersections and mainly when the pavement was sI ippery. 

In another study the effects of the replacement of crawl ing lanes 

by overtaking lanes were investigated /5/. The exposure used was 

the vehicle flow in the studied direction. The results are pre­

sented in Fig 5. 
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Fig. 5. The risks of ~onfl icts and potential confl ict 
situations before and after the lane change 
at different study locations. 

The risks were lower three months after the change (After I I-phase) 

but not significantly due to too short observation period (12 hours 

during before and after phases). As an experiment observations 

were made at one location, Nummi, just two weeks after the change 

(After I-phase). The risks were at these studies significantly 

higher than three months after the change. This was probably due 

to drivers' unfamil iarity with the new regulation or insufficient 

information in mass media. 

A major confl ict study is going on concerning the effects of the 

total change in Finnish traffic legistlation. The safety effects 

of different pedestrian-bicycle-way characteristics and arrange­

ments is also under study. 
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3. CONFLICT SIMULATION 

The development of a model for simulating traffic conf1 icts began 

at the Technical Research Centre of Finland in 1973. The model was 

first completed in 1974. but it has been improved continuously. 

The input information needed by the model consists of the geometry 

of the road environment i.e. a map of a junction. the amount of 

traffic (the number of pedestrians or vehicles in different flows). 

the speed distribution of different vehicle flows and the phasing 

scheme of the possible signal control. 

The model generates vehicle into the system according to the input 

imformation. The moving of the vehicles is based on six different 

movement rules. Another factor affecting vehicle movements is the 

behaviour of the driver. which is described in mathematical 

functions derived in behavioural studies abroad. Because most con­

fl icts are due to some shortage in the abil ity of the driver to 

observe everything going on in the traffic system a number of random 

variables has been used to describe the observation ability. The 

occurrence on a confl ict and also the severity of the confl ict are 

judged by braking decelerations. 

The output of the model consists of the number of confl icts in the 

time given classified by the severity and the type of the confl ict 

in different parts of the road environment studied. The model also 

gives the types of the vehicles in confl ict situations and the 

platoon length maximums in the in-coming lanes of the junctions 

and some variables describing the fuel consumption in the road 

network studied. In addition. the function of the model can be 

visualisec on a graphic terminal. 

The validation of the model after the recent improvements and 

changes is to be carried out in 1982. Even before these improvements 

the simulated confl icts correlated highly significantly with the 

observed accidents and confl icts at the locations tested. 
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The simulation model can be used both for one junction and also for 

a part of network. The only practical restriction in the road net­

work size is the capacity of the used computer. 

The model is especially useful in evaluating the effects of safety 

improvement measures and devices already in the planning stage, 

even for completely new road projects. 

4. CONCLUSIONS 

The advantages of the traffic confl ict method can be summed up as 

follows: 

- effects of safety measures can be evaluated quickly, 

- good rei iability especially when used with video, 

- visual demonstrations of the observed confl icts and potential 

confl ict situations on video tape (or charts) can easily be made 

and are also interesting and useful for traffic planners and 

decision makers, 

- confl ict simulation enables effect evaluation of safety measures 

even in the planning phase, 

- measurements on location give also lots of information about 

traffic conditions in addition to safety aspects. 

The disadvantages are as follows: 

confl ict observers must be effectively trained in order to gain 

sufficient reI iabil ity, 

- studies with video tend to have larger costs than conventional 

statistical studies, but the amount of additional information 

and the savings in accident costs due to shorter research periods 

compensate well for this disadvantage, 

the connection between confl icts and accidents is not known for 

all accident types or road environments, 

the connection and the ratio between confl icts and accident varies 

for different accident types and the reasons behind this variation 

are not yet knowQ, 

- the val idity of the confl ict simulation model isn't sufficiently 

thoroughly tested. 
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RECENT WORK IN CANADA ON THE DEVELOPMENT OF TRAFFIC CONFLICTS TECHNIQUES 

J. Lawson 
Transport Canada, Ottawa, Canada 

The Road Safety Branch of Transport Canada undertook 
studies in 1977/78 which developed the concept of "Post­
Encroachment Time" as a measurement of traffic conflicts(l). 
Work was undertaken then in 1978/79 to validate the technique 
at seven signallized intersections, reported in (2). Correlations 
found between PET's and accidents were not very encouraging, 
though the frequencies of the events were too low for very 
confident assessments. Furthermore, restricting the study to 
signallized intersections meant that certain types of conflicts 
could not be analysed using the PET measure. Another small 
study was therefore undertaken in 1980/81 to apply the methods 
to unsignallized urban intersections. That study is reported 
in (3), but has not previously been reported to ICTCT. 

The study was of five unsignallized intersections in 
Ottawa. A team of four observers examined traffic at each inter­
section for eight hours in one day, during the periods 7 a.m. 
10 a.m.; 11 a.m. - 1 p.m.~ and 3 p.m. - 6 p.m. The teams 
recorded PET's and "critical encroachments" (generally abrupt 
stops which make "post-encroachment time" inappropriate as 
a measure of conflict), for six conflict types: left-turn~ 
right-turn; crossing; weaving; rear-end; and left-turn-cross­
traffic. 

Confl ict measurement.s were then compared to the accident 
history of the intersections over the previous six years. The 
intersections had between them experienced a total of 231 
accidents during that period. Analysis of correlations between 
conflicts of each type and accidents of the same type gave the 
following main results: 

(i) for "weave" conflicts, some high positive 
correlations were found, but numbers of 
relevant accidents were very small; 

(ii) for "left-turn-cross-traffic" 'conflicts, 
some high positive correlations were also 
found, but the numbe,rs of relevant accidents 
were again very small; 

(iii) for "rear-end" conflicts, no meaningful 
positive correlations were found, despite 
r~latively large numbers of relevant accidents. 

(iv) for "opposed left-turn" conflicts, high 
positive and statistically-significant 
correlations were found~ 

(v) for "crossing" conflicts the perverse result 
of negative correlations was found. 
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Also in general it was found that correlations were 
maximised when the criterion for a conflict was ~ PET of 
~ 2 secs. 

Conclusions to date 

Based on the work described above and the previous 
studies of PET, the Department does not have much confidence 
that PET would prove to be a useful tool, either for diagnosis 
of accident problems or evaluation of countermeasures. Further 
application of the PET measurement techniques to larger samples 
of locations would be required to verify this; but the Depar~l~nt 
does not at present intend to pursue them. The Department has 
not found there to be any concrete interest amongst the traffic 
engineering conrnunity in Canada in developing and using the 
techniques. It appears that formal measurement and analysis of 
conflicts is still not used at all in Canada. 
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THE FRENCH TRAFFIC CONFLicT TECHNIQUE: A STATE OF THE ART REPORT 

N. Muhlrad 
National Organisation for Road Safety (ONSER), Arcueil, France 

BRIEF DESCRIPTION OF THE TECHNIQUE AND SUMMARY OF THE WORK DONE BEFORE 

THE LAST ICTCT MEETING (Paris, Hay 1979). 

Work on a traffic conflict technique was undertaken at ONSER in 

1973, with the primary aim to provide an instrument for measuring danger 

suitable for evaluation studies in urban areas. Possible USe of conflict 

data in safety diagnoses on hazardous locations was also tested. 

The ONSER conflict technique has been termed a "subjective" one 

as data is collected directly by a team of field-observers, trained to detect _ 

conflicts and assess their severity according to a five-point scale. A 

conflict is defined as "a situation where the interaction of several road­

users (or of a vehicle and the environment) would resplt in a collision 

unless at least one of those involved takes evasive action". The severity 

scale is linked to an appreciation of the suddertness and strength of the 

evasive a'ction and of the proximity of an actual collision (injury-producing 

or not) after this action has been performed. Successfully avoided 

collisions are rated as light, medium or serious conflicts (1 to 3), while 

the last two points on the scale describe observed accidents, producing 

either damage (4) or injury (5). 

Severity of conflicts, as rated by the observers, is not directly 

linked to possible casualties. A risk-matrix was therefore established, 

based on severity values and on complementary data also collected by the 

observers, such as speed-level, type of road-users involved, angle of the 

would-be collision. By application of this matrix, a risk-value assumed 

to be proportional to the probability of an injury-accident occurring in 

similar conditions, is attributed to each conflict. The total risk on a 

given location is then obtained by summing these individual values for 

all the conflicts recorded during a standard time-period (17 hours between 

7 a.m. and midnight). 

A training manual for observers was issued in 1977. A proper training 
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period, including indoor teaching, guided observations and group-discussions 

was shown to lead to a satisfying level of reliability. However, it was 

suspected that observers tend to "wear out" and should not therefore be 

kept on the job for too long. Also it was thought that video-films 

showing conflicts would improve training, even though this kind of tool 

is not actually used for data-collection. 

Validity of the technique was checked on fourteen intersections in 

1976-1977 and again on six new locations in 1978, after some modifications 

to the risk-matrix (mainly, the replacement of "angle of the would-be 

collision" by "type of manoeuvres performed by the road-users" at the beginning 

of the conflict-process). The risk-matrix was shown to greatly improve the 

correspondance between conflict and accident data, but a clear relation 

between conflicts and injury-accidents could not be quite established. It 

was assumed that this relation ,vas different according to various types of 

road-junctions, and that a risk-matrix should be calibrated on a wider 

sample of locations - or several matrices produced for different groups of 

situations. 

Informative value of conflicts in safety diagnmses was checked on 

six accident black-spots. The conclusion was that analysis of the police 

accident-reports, when possible, was best suited to detect nrecise accident 

factors, but that conflicts were a valuable complement for planning 

countermeasures as they are indicative of various traffic malfunctions, 

including minor collisions. However, confltcts appeared to be the most useful 

in short-term before-and-after studies on given locations, provided (for 

validity requirements) that the countermeasure to evaluate didn't alter too 

radically the local road lay-out or traffic pattern. 

The French traffic conflict technique team took part in the first 

international calibration study, held in Rouen in April 1979. Comparison with 

data collected through different techniques was very valuable for 

subsequent work. 
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NEW DEVELOPMENTS IN THE FRENCH TECHNIQUE. 

The results of the validation and calibration studies led us to 

modify our technique in several respects : 

\- The observers. 

The Rouen experiment confirmed our suspicions that observers do 

"wear out" and no longer collect sufficient data after they have been 

performing the task for some time (several years for the ONSER team). Also 

the use of two teams of two observers on each location investigated, 

designed to ensure that successively occurring conflicts could all be 

recorded, proved in fact a cause for lack of attention, each team relying 

too much on the other. 

It was therefore decided that new observers would be trained 

regularly according to the need for conflict data, and that only a team 

of two would be responsible for the data collection on each location. In 

order to make the recording of each conflict easier and faster, the original 

data-sheet was simplified and the variables which were the most difficult 
J 

to appreciate (speeds of the road-users involved for instance) weren't 

noted any more. Maximum emphasis 'to7as placed on the type of conflict 

according to the manoeuvres performed (turning movement, right-angle course 

and so on). 

2-The length of the data collection period. 

One of our former conclusions being that conflicts should be used 

mostly in short-term evaluation studies, there was a need to provide a 

technique which could be used easily and at relatively low oost by the 

local authorities. The highest cost factor being the length of data collection, 

we investigated the possibility of reducing it without further reducing 

the validity of the technique. 

Influence of the day of the week and the hour of the day was analysed. 

While no significant difference in risk-data appeared between '\,oleekdays 

(Monday to Friday), important variations apneared between hours: conflicts 

were, in general, more frequent between 2 p.m. and 7.30 p.m. (54 % of the 

data was recorded during 32 % of the seventeen-hour observation period) ; 

they were particularly frequent during evening peak-hour (5.30 to 7.30 p.m.), 

but showed then a low risk-level ; on the contrary, risk-values were parti-
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cularly high between 7.30 p.m. and midnight, but conflicts were fairly rare 

during that time. 

These general results, obtained from a sample of 28 road-junctions where 

over a thousand conflicts were recorded, are not in themselves surprising ; 

however, they show important variations when each particular location is con­

sidered, and so does accident-data : on some black-spots, danger is the 

highest at peak-hour, while on some others it is during the low-traffic parts 

of day or night that the accidents occur. As a consequence, the validity of 

the conflict technique, measured as a relation between risk calculated 

from conflicts and numbers of accidents over a period of 18 months (all hours 

included) became lower when the data collection period was reduced from 17 

hours to 5 1/2 (from 2 p.m to 7.30 p.m.). 

It is therefore better, in general, to stick to the long period of 
, 

observation. However, when a particular before-and-after evaluation study is 

undertaken, it may be possible to shorten data-collection by taking into 

account the local accident characteristics : a balance must be struck between 

a good representation of the accident hours and the total numbers of conflicts 

collected (afternoon and evening peak-hour). When conflict-data is used as 

a complement to accident-data for designing countermeasures; it is then the 

number and most frequent types of conflicts that are the most important 

factors, and there is no objection to reducing the period of observation to 

our 5 1/2 hours. 

3-The risk-matrix. 

Our risk-matrix was fairly complex and required the use of a computer­

program as soon as any significant numbers of conflicts had to be treated. 

Again with the aim of making the technique easier to manipulate by non­

researchers, we found that it was necessary to simplify risk-calculation in 

a way that would not affect validity too much. Other arguments pointed 

towards a change 

the assumption that the relationship between conflicts and accidents 

varied according to the type of junction required the introduction of some 

junction characteristics in the matrix. 

- the Rouen experiment showed that nearly all conflicts recorded by the ONSER 

technique were considered as "serious" by other teams, even when they were 

rated as "light" or "medium" by our observers. There didn't seem to be a 

real need for keeping our three-point scale in risk-calculation, and it 
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could be, in fact, a welcome improvement to leave it out, as some observers 

apparently found it difficult to distinguish between severity levels 1 and 

2. 

The new risk-matrix is now based on three variables : the type of 

conflict according to the manoeuvres performed by the road-users involved, 

the type of road users, and whether the junction investigated is light -

controlled or not. The coefficients have been simplified to make it possible 

to calculate individual risk values on the spot, and the conflict-situations 

that corresponded to a very low probability of injury-accidents have been 

attributed zero as risk-value. 

Calculated from data on 11 locations, the correlation betw~n risk­

values obtained with the new matrix and the old one reaches 0.91. Validity 

with respect to injury-accidents appears unchanged. The new matrix is defi­

nitely more practicable than the old one. 

It is to be noted that all conflicts keep being recorded, even those 

that show a zero risk-value. Comprehensive conflict-diagrams remain neces­

sary, for evaluation studies (for instance, to detect the appearance of a 

new problem) as much as for safety diagnoses (to detect minor problems and 

malfunctions of the traffic system). This is an important point if conflict 

techniques are to remain an analytic tool as well as a quantitative one. 
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FURTHER USE OF THE CONFLICT TECHNIQUE 

Our simplified technique was used for research purpose in a study carried 

out in Orleans in 1980 ; the aim of this study was to provide new instruments 

to help local authorities design countermeasures, and to find out whether 

"subjective safety" could be of any use in this respect. 

Interviews were carried out at residents'homes and a sample of 11 urban 

junctions was selected, including both "objectively" dangerous locations and 

others that were only felt as such by road-users. Accident-data was collected 

over a two year period, conflicts were recorded on all eleven junctions, and 

road-users were interviewed in the street. Although the numbers of accidents 

were low, we were able to draw a few tentative conclusions : 

- it is past accident-data that seems to give the best prediction of future 

accidents ••. 

- the SUbjective feeling of safety of the road-users appears linked with 

conflicts themselves rather than with risk : light conflicts which are 

very frequent are more noticed and felt more important than serious con­

flicts or accidents. A possible assumption is that light conflicts are 

related to damage-only collisions, but this couldn't be verified for lack 

of data. 

- frequency and severity of conflicts do not seem to have any direct connec­

tion with intensity of traffic-flows and occurrence of traffic-jams. 

Apart from this particular piece of research, conflicts were quite 

left aside in France in the last two years. The main reason for it seems to 

be a general lack of interest for evaluation studies, which is mostly due 

to the French administrative system: local authorities had, so far, a small 
I 

budget and little power of decision, and, in order to get countermeasures 

partly financed by the State, were required to make an a priori assessment 

of their effects; this didn't of course encourage a subsequent evaluation 

of real effects once the money had been used ••• 

We can only hope that this situation will change in the near future 

and that experimental safety action will become possible, which will make 

conflicts an indispensable monitoring tool. 
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STATISTICAL TOOLS FOR THE CALIBRATION OF TRAFFIC CONFLICTS TECHNIQUES 

S. Oppe 
Institute for Road Safety Research SWOV, Leidschendam, The Netherlands 

1. INTRODUCTION 

Just before the Second International Workshop on Traffic Conflicts Techniques, 
held in Paris, May 1979, an international experiment took place in Rouen. 
The purpose of this experiment was to compare the results of various con­
flict techniques from different countries. This experiment showed that, in 
general, from each technique the same conclusions were reached with regard 
to the problems of safety at two intersections in Rouen. However, it was 
not always clear how the observations led to these conclusions. From the 
discussions at the Workshop in Paris and extended discussions that took 
place afterwards, it was concluded that an international calibration study 
would be very informative. This calibration study should be concerned.with 
a detailed comparison of conflict scores. From such a detailed comparison 
conclusions can be drawn about the extent to which different techniques lead 
to different results. In order to improve existing techniques, a comparison 
of one's own results with the results of other techniques is of value for 
each conflict technique. Furthermore, it is important to know the similari­
ties and dissimilarities of techniques in order to evaluate validation studies 
of other techniques and the consequences of these validation studies for 
one's own results. 
Efforts are made to realise such a calibration study. 
This note describes a data-analysis technique that, in the author's opLnLon, 
is an efficient tool for the analysis of the data that will be collected Ln 
such an experiment. An example will be given from which it is clear that the 
analysis, which is in fact much more general and not restricted to the 
narrow context of the calibration experiment, will give all the relevant 
information in this case. 

2. GENERAL DESCRIPTION OF DATA AND ANALYSIS 

We will not give here a detailed description of the planning of a calibra­
tion study, but comment only on the fundamental structure of the data and 
the analysis of this data that should result from such an experiment. 
Essentially, the problem is to measure the same objects (conflict situations) 
with different measurement techniques (conflict observation teams). Each 
team has to decide whether or not a number of traffic situations are con­
flicts, and if so, how serious these conflicts are. Each team may use its 
own scale to measure this seriousness (e.g. a three-point scale or a. five­
point scale, or even a continuous scale). Cues that'are used by different 
teams, in order to evaluate the seriousness of a conflict, may differ from 
team to team. 
A further complication is the lack of an objective norm for the seriousness 
of conflicts such as there is in e.g. experiments concerning the estimation 
of velocities. 
Furthermore, in almost all cases where techniques are used in practical 
situations, the classification system is more or less sUbjective and depends 
on judgements of observers. Here it is assumed that all teams measure the 
seriousness of conflict situations. 
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Technically speaking each of m teams measures each of n objects (some values 
may be missing). This results in a m times n matrix of scores. 
We want to investigate to what extent it is possible to scale all n conflicts 
on one dimension and at the same time to resca1e the response classes of each 
team on the same dimension such that maximum homogeneity is reached between 
the scores for different teams. This "common" dimension will be interpreted 
as the severity dimension of conflicts. 
The rescaling of the response classes for each team makes it possible to 
compare categories of different techniques with regard to the seriousness 
of conflict observations. 
If the data will not be described sufficiently by this one-dimensional repre­
sentation, then a two-dimensional description may tell us whether or not 
severity is judged in a more complicated way. 

As mentioned before, a score results from this analysis for each conflict. 
As a second step one can relate these scores to various cues of the con~ 
flicts to find out which cues (that are used explicitly or implicitly) are 
relevant and/or redundant. 
This last step is not necessary to calibrate techniques. However, it will be 
useful to explain agreement and disagreement about the scores of different 
teams. We can think of cues such as traffic volume, type of vehicles in­
volved, velocities, dece1eracions, manoeuvres, time to collision, post­
encroachment time etc. 

3. THE ANALYTICAL TECHNIQUES 

3.1. Introduction 

As has been described before, the analysis consists of two steps. First it 
will be investigated to what extent conflict measurement of teams can be 
compared to each other with regard to the severity of conflicts. 
The technique that is proposed for this step is a principal components anal­
ysis for classified data. The computer programme is called HOMALS (homoge­
neity analysis by means of an alternating least-squares solution). The anal­
ysis results in severity scores for all situations that are investigated and 
resca1ed values for the severity classes of each team on the same dimension. 
The second analysis relates the severity scores to objective measures of the 
situation that will be based on the data collected by means of video record­
ing and other registration techniques. In this case mUltiple regression 
techniques seem to be useful. If classified data are related to the severity 
scores or if we want to relate the objective measures directly to the classi­
fied conflict data of the teams, then the use of CANALS is proposed. CANALS 
if a computer programme in which canonical regression analysis (and mUltiple 
regression as a special case) is generalised to classified data in the same 
way as HOMALS 1S a generalisation of principal components. 

HOMALS and CANALS 

Technically speaking, HOMALS is a principal components analysis for classi­
fied data. 
If one applies principal components analysis directly to classified data, one 
violates the condition that all variables must be measured on an interval 
scale. To solve this scaling problem one uses the fact'that this condition 
is always satisfied for binary data: any resca1ing of two classes into other 
ones is possible by a linear transformation. If we use classes of charac­
teristics as if these are itself characteristics and rescore the objects on 
these new "characteristics" with one if they are and zero if they are not in 
that class of the prior characteristic, then a new data matrix results with 
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only one's and zero's containing the same information. E.g. if 25 objects are 
classified according to two characteristics having 3 and 4 classes respecti­
vely, then the previous 25x2 data matrix can be rewritten in a 25x(3+4) matrix 
of one's and zero's. This matrix is singular: the scores in the last class of 
each characteristic can be deduced from those of the previous classes. There­
fore from this matrix a 25x5 matrix of binary scores can be derived that con­
tains all the relevant information. The principal components analysis applied 
to this matrix results in the intended solution. The weights for the classes 
can be regarded as scaling factors. 
Therefore, HOMALS may also be regarded as a multi-dimensional scaling tech­
nique. 
This generalisation can also be applied to the problem of canonical regres­
sion analysis. 
CANALS delivers such a solution for the canonical analysis of classified data. 
HOMALS is a technique that is related to "Analyse des correspondences", a 
similar kind of technique developed in France by Benzecri (1973). 
A detailed description of these kinds of data-analysis techniques can be found 
in De Leeuw (1979) and Gifi (1981). 

Example 

In order to demonstrate the use of HOMALS we applied this technique to data 
from an investigation of Guttinger (1980). He trained observers to use his 
conflict technique. Ten observers were asked to score 27 traffic situations 
on a four point scale. During the training they got knowledge of results in 
order to improve their scoring procedure. 
We analysed one of the resulting matrices of scores. The data are taken from 
Guttinger (1980, Bijlage 12a). The analysis is given in Appendix 1. We assumed 
that the observers scored the objects in the same way and on one simple dimen­
sion. 
The discrimination measure (a measure of squared correlation, between the 
object scores and the rescaled scores for each observer) is highest for 
observer 5 (dm = .983) and lowest for observer 9 (dm = .793). 
From this analysis we conclude that the agreement between observers is rather 
high. The eigen value A, the mean discrimination measure representing the 
degree of homogeneity between observers, is equal to .89. A more-dimensional 
solution did not add information to this one-dimensional description. 
~he object scores of the 27 situations with regard to the solution show that 
situation 4 and 18 are the conflicts which are the least severe and situation 
9, 13 and 15 those that are the mose severe. The category scores for each 
variable show the rescaling for each observer such that the agreement with 
the common solution is maximal. 

A plot of the object scores together with the category scores of observer 5 
and 9,is given in Figure I. The original scores for observer 5 and 9 are 
also included. 
From this plot we see that the scores of observer 5 are in complete agreement 
with the ordering derived from the solution. The categories of observer 9 
(especially the categories 2 and 3) show inconsistencies with this order. 

From this analysis we conclude that all observers agree to a large extent. 
Furthermore, special scoring problems of observers, such as observer 9, 
also become clear from this analysis. 
As a second step we could have related the observation scores to charac­
teristics of the traffic situations in order to investigate with CANALS why 
the response behaviour of observer 9 differs from the other observers. 
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Figure I. Plot of the 27 traffic situations from Guttinger (1980) on one 
conflict dimension together with the scoring of observer 5 and 9. 
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DIMENSION EIGENVALUE 

1 0.8933 

DISCRIMINATION MEASURES PER VARIABLE PER DIMENSION 
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I 

* -1.2~ "t 
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9 -:+: 1. 37 
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12 * -0.49 
13 '" 1.37 
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15 .;: 1.2.7 
16 '" 1.32 
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Category Category quantifications 

Observer 

2 3 4 5 6 7 8 9 10 

1 -1. 19 -0.88 -1.16 -1.09 -1. 16 -1.08 -1.08 -1.16 -1.19 -1.15 
2 -0.59 -0.68 -0.19 -0.41 -0.43 -0.46 -0.45 -0.43 -0.47 -0.70 
3 -0.03 -0.22 0.14 0.20 0.35 0.20 0.85 0.82 -0.13 0.26 
4 1. 20 1. 25 1. 27 1. 23 1. 25 1.08 1. 20 1. 31 1. 23 1. 23 



-77-

ERHEBUNG VON KONFLIKTEN IM RAHMEN DER ENTWICKLUNG ElNER MITFAHRENDEN 
BEOBACHTUNGSMETHODE 

R. Risser 
Kuratorium fur Verkehrssicherheit, Wien, Austria 

Im Rahmen einer Fahrprobe mit 250 Vpn fuhren wir Konfliktbeobachtungen 

durch. oer Kontext besteht in einer Fehlerregistrierur:g. Dfe Frage ist. 

inwieweit bestimmte Fehlerarten eineE Probanden mit Konflikten Hand ir 

Hand gehen. 

Die einfachste Konfliktdefinition wurde dem Registriervorgang lapidar 

zugrundegelegt 

Ein Verkehrskonflikt ist eine beobachtbare Situation. in der 

Verkehrsteilnehmer einander zeitlich oder raumlich so nahe 

kommen. daB eine erhohte Kollisionsgefahr besteht. wenn sich 

ihre Annaherung nicht rasch andert. 

Kriterien fur die Konfliktregistrierung sind also : 

Nahe der Begegnung relativiert an der Geschwindigkeit des 

Gesamtvorganges 

Geschwindigkeit des "Rettungs"-Manovers (Verzogerung. 

Beschleunigung. RichtungswechselJ 

oiese Kriterien werden bei uns fur eine mitfahrende Beobachtung verwenoet. 

Die Fixierung von Vorgangen als Konflikte. wobei auch das Adjektiv 

"rasch " abgegrenzt werden soll erfolgte hermaneutisch 

Immer dann. wenn der Meinung zweier Beobachter nach ein Konflikt 

vorlag (mit einem "raschen" Rettungsmanover) sollte dieser Vorfall 

als Konflikt festgehalten werden. 

Bei einer relativ niedrigen Zahl von Versuchspersonen stellten wir dabei 

eindrucksmaBig fur Konflikte generell eine gute Obereinstimmung fest. 

oas heiBt. gewisse Situationen werden ubereinstimmend als Konflikte 

erlebt. oer Fall. daB eine Person ein Geschehnis als Konflikt beurteilt. 

eine andere dasselbe Geschehnis aber nicht als solchen einschatzt. 

kommt unserem Eindruck nach hingegen eher selten vor. Eine Quantifi­

zierung wird erst nach einer groBeren Reihe von Versuchsfahrten moglich 

sein. 
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Schwieriger erscheint uns allerdings eine genaue Abgrenzung von leichten 

bis mittleren zu den schweren Konflikten zu finden. Ob es im Rahmen 

unseres Versuches gelang. aufgrund einer semantischen Unterscheidung eine 

valide Trennung zwischen leichten und schweren Konflikten zu finden. 

kann man bisher nicht beurteilen. Die Ergebnisse bisher weisen in die 

Richtung. daB schwere Konflikte auBerst seltene Ereignisse sind : 

Bei 27 Fahrten wurden bisher insgesamt nur 2 Konflikte des Starkegrades 2 

registriert; in diesen Fallen allerdings ubereinstimmend van je 

2 Beobachtern. 

Wir erhalten von alIen Vpn ab er auch die Versicherungsdaten und so 

werden wir folgendes analysieren : 

1. Wie stimmt die Zahl aller registrierten Konflikte einer Person 

mit ihrer bisherigen Fahrgeschichte uberein ? 

2. Wie stimmt die Zahl der leichten Konflikte mit ihrer bisherigen 

Fahrgeschichte uberein ? 

3. Wie stimmt die Zahl der schwBrnnKonflikte mit ihrer bisherigen 

Fahrgeschichte uberein ? 

4. Wie stimmen qualitativ unterschiedliche Konfliktarten mit der 

bisherigen Fahrgeschichte einer Person uberein ? 

5. Wie unterscheiden sioh diese Werte je nach Beobachter ? 

Die genannten qualitativen Unterscheidungen konnten nach der Situation 

getroffen werden. in der sie erfolgten (Auffahrkonflikt. Spurwechselkon­

flikt. Wendekonflikt. Abbiegekonflikt mit Kraftfahrzeugen oder FuBgangern 

bzw. Radfahrern. Kreuzungskonflikte mit Kraftfahrzeugen oder FuBgangern 

bzw. Radfahrern). Eine andere Moglichkeit ware. sie nach den vorangehenden 

Fehlern zu differenzieren - falls sich derartige Zusammenhange heraus­

stellen sollten (Abstand. Geschwindigkeit. Vorrang. etc.). 

SchlieBlich besteht noch die Absicht. nach Konflikten mit ursachlicher 

Beteiligung der beobachteten Person und solchen ohne deren ursachliche 

Beteiligung zu trennen. 
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2. COMMENTS TO THE DIFFERENT SESSIONS 
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COMMENTS TO THE DIFFERENT SESSIONS 

1 History of ICTCT 

The Steering Group that was established at the Paris Workshop in 1979 now 

has the following members: 

Christer Hyden, chairman 

Ezra Hauer 

Joop Kraay, clearing house 

Nico1e Muh1rad, secretary 

The activities carried out since 1979 have unfortunately been limited. One 

main reason for this is that external funding of a joint international 

calibration study has failed. In 1980 an application was sent to NATO­

Scientific Affairs Division in Brussels for a study in Detroit, U.S. The 

application however, was turned down mainly because ti1 then NATO only 

sponsored pure research mainly in ,other discip1ins than transportation. 

Another application was directed to th~ ZIF - Centre for Interdisciplinary 

research - in Bie1efe1d, GF~,through Professor Erke in Braunschweig. ZIF 

turned down the application that aimed at field-studies in Braunschweig and 

in-door sessions at the Centre in Bie1efe1d. 

The clearing-house activities also have been limited because ICTCT-members 

have not reported any activities. Only att two occasions work has been 

reported. It has become obvious that the present system has to be modified 

so that the ICTCT-members become more active in reporting current activities 

and completed projects. 

The secretarial function just recently' has been taken over by Nico1e Muh1rad. 
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2 State-of-the-art reports and presentations 

The reports included in the proceedings cover most of the presentations given 

at the workshop. Some short comments about the use of TCT in the different 

countries represented at the workshop might be added. 

Generally it looked as if the domestic activities at present were a bit low 

and that external support was needed in order to convince authorities to 

support further development and actual use of TCT. The international activities 

was mentioned by some countries as an important catalysist for increased 

domestic activities. 

The presentation showed that a regular use of TeT in. safety-evaluation on a 

local level was only carried out by the U.K. and Sweden. 

Doubts about their own definitions used so far were expressed by some count­

ries. Lack of resources and interest for further validation studies was also 

reported. Again it seems obvious that international comparisons might be of 

help for individual member countr'ies in identifying optimal definitions and 

methods for validation studies. 

3 The second international joint calibration study, Malmo, Sweden, 

May 30th to June 13th, 1983 

A tentative program was prepared at a Steering Group meeting in Sweden in 

March, 1982. The enclosed Research program is the final outcome of this 

program after the discussions that took place at the workshop. 

There was a general agreement on the study that was outlined. At the same 

time it was highly stressed that the further planning of the study had to 

continue without any disturbances. Sweden (LTH) , as the organizing country, 

announced that financing of their responsibilities was secured domestically. 

It was stated at the workshop that each country primarily had to rely on 

internal funding of their expenses. However, all possible means will be 

taken to achieve partial or full funding through international or national 

organisations. The first step in this direction is already taken by an 

application to NATO-Scientific Affairs Division for funding of a preparatory 
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meeting that should take place immediately before the study in Sweden. A 

second application to NATO will also be forwarded, for funds to the second 

meeting in the autumn of 1983, provided the first application is approved. 

Internal funding could at this point alr~ady be foreseen for some countries 

and the funding problem was not looked upon as critical for the whole venture. 

In order to keep costs down low-cost accomodation will be available during 

the study. 

At.the Steering Group meeting, in Sweden, March 1982, a site-inspection was 

carried through at a number of intersections that might be of interest for 

the joint study. There was general agreement on the choice of three inter­

sections varying mainly according to intersection control and average vehicle 

speeds. When choosing the intersections the following criteria were used: 

- good mix of road users 

- good size of intersections (easy to observe) 

- presence of observers should be possible without too much interference 

- comparability of signalized and non-signa1ized intersection according 

to all other aspects. 

The following characterize the three intersections: 

1) Non-signa1ized intersection, right-hand priority, low average speeds. 

Appr 17 000 vehicles (ADT) on the main road and 5 000 vehicles (ADT) on 

the side road. 

In the CBD. Rather h~avy pedestrian and bicycle volumes. 

2) Signalized. 

Appr 15 000 vehicles (ADT) on the main road and 4 000 vehicles (ADT) on 

the side road. 

In the CBD. Heavy pedestrian and bicycle volumes. (At the same main road 

as 1), only 50 metres away). 

3) Non-signalized. Give-way priority. 

Appr 15 000 vehicles per ADT on the main road and 4 000 vehicles per ADT 

on the side road. 

Semicentral. Rather heavy pedestrian and bicycle volumes. 

Further information about the intersections (including sketches) will be 

distributed in advance of the study. 
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It was agreed at the workshop that each team that is going to join the 

studies in Sweden also should prepare a manual of their technique well in 

advance of the study. These manuals are ment to fulfill two aims: 

a) To join part of a report describing the different techniques involved 

in the study. 

b) To form the basis for designing of the joint studies. 

4 Newsletter 

At the meeting there was a general agreemertt about the need for a continuous 

exchange of information among the ICTCT-members. The clearing-house activities 

haven't been sufficient and members have to become more aware of the need for 

their participation in the information process. 

A newsletter, for instance twice a year, makes it possible both to give infor­

mation regularly about current activities and to remind the ICTCT-members 

regularly of the need for continuous exchange of information. 

It was also expressed at the workshop that a newsletter might be used for 

extending the circle of people/countries that gets a continuous information 

about activities in the TCT-area. Different ways of how to extend the circle 

will be further discussed within the ICTCT-Steering Group. 

5 Calendar for future international cooperation 

Down below the major activities carried out by ICTCT til the end of 1983 will 

be listed. The greatest part of the activities deals with the organisation 

and implementation of the joint study. 

1) Final invitation to the joint international calibration 

study in Sweden, May 30 to June 13, 1983 

2) Domestic efforts to get financial support to the study. 

3) ICTeT-Steering Group efforts to get external funding 

of the study. 

4) The first ICTCT-newsletter will be distributed 

June 1982 

Mainly autumn 
1982 

Mainly autumn 

1982 

Mainly autumn 
1982 
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5) Distribution of information of the intersections 

selected (photos, traffic flow data etc). 

6) Circulation of a proposed common data sheet for 

comments. 

7) Nordic ICTCT-meeting in Finland. 

8) A manual for each technique will be prepared by 

each team that is going to participate in the study, 

including information about the actual number of 

observers that is going to be used by each team, and 

other comments according to the design and organisation 

of the study. 

9) Final design and organisation of the study will be 

decided on at an ICTCT-Steering Group meeting. 

10) Distribution of the common data sheet. (For training 

purposes.) 

11) Final information about the study will be distributed 

to participating teams. 

12) Joint international calibration study in Malmo, Sweden. 

13) Data analyses. 

14) In-depth analysis of accident-reports from the three 

intersections selected will independantly be carried 

out by staff at the Department of Traffic Planning 

and Engineering in Lund, Sweden, and at the Council 

for Road Safety Research in Denmark. The results 

of the analysis will be compared in a second step. 

15) A one week meeting will be organised to discuss the 

results of the study and to formalize the findings. 

A final report will also be prepared. Time and 

place of the meeting will be decided on later. 

Before December 
1983 

Before February 
1983 

January 1983 

Before February 
1983 

February 1983 

Before April 1983 

Before April 1983 

May 30-June 13 
1983 

Summer and 
autumn 1983 

Before September 
1983 

Autumn 1983 
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3. JOINT INTERNATIONAL STUDY FOR THE CALIBRATION OF TRAFFIC CONFLICTS 

TECHNIQUES 

Research project of the International Committee on Traffic Conflicts Techniques 

ICTCT 
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JOINT INTERNATIONAL STUDY FOR THE CALIBRATION OF TRAFFIC CONFLICTS TECHNIQUES 

Research project of the International Committee on Traffic Conflicts 
Techniques ICTCT 

INTRODUCTION 

Safety analyses are generally performed using historical accident data as 
the basic source of information. However, there are many problems with 
accident data which sometimes limit its usefulness as the basis for safety 
analysis. Such problems include: 
1. Poor data quality 
a. Non-reporting of a percentage of accidents that may be high, either 
because of reporting criteria or because of operational problems. 
b. Poorly defined information on the accident report form. 
Errors in identifying the precise location of the crash. 
c. Insufficient information as to the events leading to an accident. 
2. Relative infrequent occurrence of injury accidents 
a. Need for a large period of time to accumulate adequate sample of accidents 
at a given location. 
b. Fluctuations in accident experience at a site due to changes in traffic, 
weather conditions or obvious human errors (speeding or drunk drivirtg). 

Because of these problems with accident data, the Traffic Conflicts Technique 
(TCT) is developed for use as a supplement to accident data. The technique 
is aimed at providing administrations and research organisations, with an 
alternative to accident data for identifying safety and operational problems 
and selecting appropriate improvements. 
The Traffic Conflicts Technique (TCT) was originally introduced by Perkins 
and Harris at General Motors Research Division in U.S.A. It has since then 
been developed in a number of countries (UK, France, Netherlands, Germany, 
Sweden, USA). The TCT is based on the assumption that near-accidents and 
accidents occur as a consequence of the same process, only the outcome is 
different. The advantage of using the TCT is the higher frequency of near­
accidents. 

I. BACKGROUND 

1.1. First International Traffic Conflicts Workshop 

The increasing international interest in the TCT resulted ~n the First 
International Workshop on Traffic Conflicts Techniques in Oslo, September, 
1976. 
At this workshop there was agreement on the possible aims served by a 
traffic conflict technique. This was stated as follows: 
1. A basis for before and after studies, or, generally speaking, evaluation 
studies. 
2. A tool for safety diagnosis, to help identifying the causes of a 
dangerous situation and designing the appropriate countermeasures. 

The participants of the workshop also agreed on a general definition of a 
traffic conflict: 
"A traffic conflict is an observable situation in which two or more road 
users approach each other in space and time to such an extent that there is 
a risk of collision if their movements remain unchanged." 
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The discussions at this workshop established the fact that differences exist 
in definitions and data collection techniques among the participating 
countries. Some of these involve definitional elements like evasive action, 
severity scale, speed, angle of collision, etc., and also methods of data 
collection (manual, semi-automated, fully automated, etc.). 

The participants in the workshop agreed on the need for comparative studies 
of the different techniques in the same situations. These studies are 
necessary in order to make a meaningful assessment of the differences and 
similarities in definitions and working procedures. 

1.2. Second International Traffic Conflicts Workshop 

The Second Workshop, held in Paris, May 1979, was preceeded by an interna­
tional pilot study initiated by the French team from ONSER and the Swedish 
team from Lund Institute of Technology. Five teams joined the study that was 
carried out in Rouen, France, March 1979, and included UK, France, Sweden, 
Germany and USA. The study indicated that there was a large area of overlap 
in the identification of conflicts by the various countries, and; the 
different SUbjective observation techniques seem to some extent to be 
measuring the same thing. However, there is a need for a larger study 
enabling more sophisticated statistical examination to be able to draw more 
precise conclusions. 

The papers presented at the Parish workshop and the discussions held during 
the sessions showed that there have been developments in the use of the 
technique since the First Workshop was held in Oslo 1976. These developments 
have included refinements in the techniques used by the individual research 
groups working in this area. In addition, it was observed that most countries 
involved in research or use of TCT have made significant progress in its 
use as measures of operational deficiency in traffic systems but not as 
measures of safety. 

The final discussion at the workshop showed that there was wide agreement 
that there should be some continuing form of organization if the n~eds 
outlined at the workshop were to be met. 
It was agreed that the most effective form of organization was: 
1. A Steering Group of four people who had a direct interest in some of the 
topics mentioned at the workshop. 
2. A larger group representing the range of international interest& in the 
TCT. The Steering Group could invite individuals from this larger group for 
assistance on working sessions, or to carry out certain tasks. 

The terms of references of the Steering Group should be: 
1. Decide objectives, and then plan, design, and execute further interna­
tional studies on calibration and validation of techniques. 
2. Prepare a "State-of-the-Art" report. 
3. Organize an efficient research report distribution system and informa­
tion clearing house. 
4. Organize future meetings as necassary, which may consist of full work­
shops or small meetings on more' specialized aspects. 

This application is only concerned with the funding of a further joint 
calibration study. 

At Steering Group meetings in Crowthorne, UK, April 1980, and Lund, Sweden, 
March 1982, a listing of objectives was developed for a calibration study, 
along with a research plan, as described below. 
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11. OBJECTIVES OF THE CALIBRATION STUDY 

The calibration study will form the basis for comparisons of safety studies 
carried out in different countries with different techniques. This is of 
great importance regarding the possibilities of extending the information 
on studies dealing with traffic-safety issues of mutual interest for many 
countries. 

The objectives of the proposed calibration study can be stated as follows: 
1. To provide, by means of joint field studies, detailed comparions of 
similarities and differences between the techniques in incident identifi­
cation and severity scaling, and compare the prediction of safety and 
operational problems identified by each technique. 
The study must be designed to provide answers to the following questions: 
a. What differences and similarities in severity ratings exist between 
events as classified by different teams? 
b. Do conflict data recorded by different techniques differ? If so, to what 
extent can the differences be explained by type of location, vehicle 
manoeuvres, road-users' behaviour, etc. 
c. What modifications of the various techniques are suggested? 
2. The second objective is to discuss the outcome of the study and present 
its implications for validation studies. 

This calibration study is the first step towards a better understanding of 
to what degree different techniques are related to accidents. Further 
joint studies will be necessary in order to increase this understanding to 
an acceptable level. Differences which exist today must be made clear and 
kept under control. Among such differences the following may be mentioned: 
- The different theoretical and operational approaches may reflect accidents 
differently. 
- The accident data-base may differ between countries, for instance according 
to the reporting of accidents. 

The result of this international calibration study should be of help in 
designing the future international validation study, as well as in comparing 
the results of validations carried out nationally, in order to be able to 
draw implications for invalidated techniques. 

Ill. RESEARCH PLAN 

The proposed study will include seven basic tasks in order to successfully 
accomplish the desired objectives. These steps are as follows: 
Task A -
Task B -
Task C 
Task D 

Task E 
Task F -
Task G -

Introduce and discuss techniques. 
Collect conflict and complementary data and prepare for data analyses. 
Determine the relation between different severity scalings. 
Explanations and discussions of those differences 'and similarities 
found. 
Determining locational problems using various conflict techniques. 
Compare accident and conflict data with regard to locational problems. 
Discuss results and formalize study findings. 

Two weeks will be required to complete the field studies (Task A and B). 
Discussions of the results will require one week. The following are details 
of proposed work plan, as illustrated in Figure 1. 
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FI GURE 1: FLOW CHART OF lliE PROPOSED STUDY 
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Task A - Introduce and discuss techniques 
The first half day will involve the introduction of the different techniques 
represented by teams of experts from the participating countries. It is 
assumed that preparations will have been made to ensure: 
- that documentation of theoretical and operational characteristics of each 
technique will be provided in advance by all participants, 
- that the differences between normal procedures and the procedures actually 
used in the joint study will be minimized for each technique and properly 
stated. 
The second half of the first day will be used for preparation of the field 
studies. 

Task B - Collect conflict and complementary data and prepare for data analyses 
Data will be collected in one city at three locations selected from a list of 
intersections indentified as having typical safety and/or operational problems. 
The intersections chosen will include: 
1. A non-signalized, low-speed intersection. 
2. A non-signalized, high-speed intersection. 
3. A signalized intersection. 

At all three locations there will be a great mix of different road-user cate­
gories, i.e. motor vehicles, bicyclists and pedestrians. 

In order to facilitate conflict data comparison, use of a common data sheet 
has been agreed upon by the teams likely to participate. After the field 
observations at each intersection to simultaneous video recordings will be 
viewed by representatives of all teams, in order to identify all conflicts 
and give each a time-label. On-site observes will not participate in the 
labelling. 
All data collected at the three intersections will be summarized separately 
by each data collection team using their respective traffic conflict 
techniques. Other appropriate traffic and infrastructure information will 
also be collected, for analysis purposes. 

Task C - Determine the relation between different severity scalings 
The first step in data analysis will be the comparison the scores for all 
conflicts for the various teams (the scoring is based on the definition of 
a conflict and severity scaling used by each team). 
The analysis will result in a severity ranking of the conflicts and infor­
mation about the agreement and disagreement of teams with regard to this 
ranking. Furthermore, it will result in a rescaling of the values for each 
team to the same scale so that the severity scores of different teams can 
be compared. 

The second step will relate the scores of the conflicts to objective charac­
teristics of the conflicts, measured from video tape, such as traffic­
volume data, speeds, conflict types, manoeuvres, in order to describe the 
similarities and differences of the ways of scoring for various teams. 

A report of the findings will be prepared for the second session. This report 
will include: 
1. Description of the study design. 
2. Description of an objective evaluation of the conflicts recorded on video. 
This evaluation will be carried out by the Institute for Perception (TNO), 
Soesterberg, The Netherlands, with a technique developed there. 
3. Description of the data-analysis techniques used and the resulta of the 
analyses. 
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Task D - Explanations and discussions of those differences and similarities 
found 

Based on the data analysis described under Task C two types of conflicts 
will be selected for detailed discussions: 
1. Conflicts recorded by some team(s) but not by others. 
2. Conflicts where the severity scaling differs between different teams. 
The detailed discussions will be based on video-screening of the conflicts 
and will focus on the elements included by each team to define a conflict 
and to scale it in a certain way according to severity. 

NB. Task E and F are not primary tasks of the joint calibration study. They 
are intended to give a qualificative indication as to how each technique 
can be used for safety analysis. 

Task E - Determine locational problems using various conflict techniques 
The data collected in Task B will be used to determine safety and operatio­
nal problems at each of the three intersections. Each team will use their 
respective traffic conflict data along with other traffic data and road 
layout information to identify the locational problems. Each team will 
prepare a brief report on each intersection summarizing the specific 
problems identified. 

Task F - Compare accident and conflict data with regard to locational 
problems 

Accident data will be available only after Task E is completed. A summary of 
information collected on each accident will then be provided to each parti­
cipating team for comparison of their findings. 
Accident reports for approximately 3 to 5 years will be analysed. The minimum 
data requirements will cover the following items: 
1. Severity of accidents. 
2. Types of road-users involved. 
3. Accident types (rear-end, head-on, right-angle, etc.). 
4. Time factors (time of the day, day of the week, month, etc.). 
5. Weather and road-surface conditions. 
6. Other contributing circumstances (drunk driving, vehicle malfunctions, 
etc.). 
Collision diagrams will also be provided to participating teams for each" 
intersection. Comparisons will be made between the accident history of 
each location and the perceived safety and operational problems, as deter­
mined from each conflict technique. The results will be presented in a 
brief report prepared by each team. 

Task G - Discuss results and formalize study findings 
This task will involve the discussions of the results from all data collec­
tion and analysis activities carried out during the joint study. Conclusions 
will be drawn in relation to the stated objectives of the study. Related 
research areas" deserving further work will be identified. 

At the conclusion of the session, a report will be prepared and submitted 
to all participants. Copies of the final report will also be sent to any 
other interested person or agency. 
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APPENDIX A 

Joining teams and observers and the role they play at the two meetings 

It is expected that between 5 and 10 teams will take part in the first study 
(June 1983). Each team will on average consist of 4 persons out of which 2-3 
persons per team will carry out the field studies. 

It is of great importance that those teams that take part represent the 
various types of conflict techniques developed according to working defini­
tion of a conflict and degree of automation the recording of conflicts. The 
working definitions should range from subjective to objective ones, and the 
degree of automation should range from surely manual to automatic recording. 

An additional 5 to 10 interested observers are also expected to attend. At 
the two-week period of field studies these observers primarily will attend 
the session dealing with introduction and discussion of the different 
techniques. During the actual field studies there will be opportunities for 
these observers to study the operational use of the techniques and to 
discuss techniques with team members. 

The one week meeting in autumn 1983 will be attended by approximately 2 
members from each team that participated in the first meeting. The 5 to 10 
interested observers will also be able to attend this second meeting. 
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