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A Conflict Technique, by G Malaterre and N Muhlrad, 

France. 

Work on a traffic conflict technique has been carried on at 
ONSER since -~ 973. 1✓e have drawn on past work ~s a basis for our study, 
but the technique which is presented here differs from others in taking 
into account not only the recognised concept of urgency, but also other 
factors which determine the severity of individual conflicts (closeness 
to an injury-producing accident) such as speed, manoeuvres and type of 
road users involved. 

GENERAL ORIENTATIONS : 

The object of the exercice undertaken at ONSER is primarily 
to provide an instrument for measuring danger suitable for evaluation 
studies in urban areas ; it is in this field that the need for a conflict 
technique appears to be the greatest : urban traffic conditions do change 
quickly and it usually proves impossible to carry out before-and-after 
studies based on injury-producing accidents as they involve long periods 
of data collection; also, in towns, personal injury is rare in terms of 
the number of breakdowns in the traffic-system : damage only accidents 
play a much more important part than on rural roads : hence the need for a 
new way of ~ppreciating "danger" ; we can add to this that it is difficult 
to find comparable urban locations as the number of characteristics that 
can differ is enormous and therefore that evaluation studies can be of any 
use only if they are qualitative as well as quantitative and show how a 
countermeasure works as well as hew much it ~crks; henc~·the value cf s 
thorough description of the conflicts as they occur. 

Althrough our conflict technique is primarily designed for 
evaluation studies and for comparisons betwe~n various locations in terms 
of risk, we have also tried to see if such a technique, or a slightly 
modified version of it, could be any use in safety diagnoses on hazardous 
locations, i.e. if it would help in a major way finding out the factors 
of danger and designing the corresponding countermeasures, 

THE TECHNIQUE : 

1 - Definition of conflicts ; urgency, severity·, and risk values : 

Between an analytical definition of conflicts including measure 
ments of some factors (distance, speed, etc .. ,) or elements which require 
no personal interpretation (brake noise, brake lights, etc,.), and a more 
general definition depending on an evaluation of the situation by trained 
and experienced observe~~,we finally chose the second approach as possibly 
conveying more information. So, the final.definition is the following : 

" A traffic conflict is a si tuat:i.on where the interaction of several road 
users (or of a vehicle and the environment) would result in a collision 
unless at least one of those involved takes evasive action; it is the 
success of this action that determines the final result - conflict or 
collision". 

Conflicts have been rated from one to five on an urgency scale 
designed to give an indication of the closeness between the conflict and 
an actual collision. The meaning of the five values is as follows 

1_-_Slight_conflict : an evasive action was actually necessary to prEve~t 
~ crash, but the protagonists had the time and distance necessary to achieve 
the manoeuvre without much difficulty. 



48 

?-=-~gg§~~!§_ggQf1~g! : The evasive action was more difficult than in the 
first case; an observer might have thought an accident would happen as 
a result of the initial conflict situation, 

~-=-~~~~g~§-~gQf}~g! : The evasive action was very violent and only just 
succeeded. 

4_- _Conflict_resulting_in_a_minor_collision : The evasive action was 
unable to prevent a slight accident ; in some cases, there might not even 
have been time for the evasive manoeuvre to be effected. 

S_-_Conflict_resulting_!~-~-§~~!~~§-~~~!9~~! (vehicle badly damaged or/and 
personal injury). 

As defined here, the urgency scale is indicative of the relation 
between conflicts and any kind of collision; in towns in particula~, we 
know that damage only accidents occur with a much greater frequency than 
injury-producing ones ; if we want to obtain an index of danger re~ated 
to uurtraditional measure or danger (i.e. the number of injury-producing 
accidents), we then must weigh each conflict according to its characteris 
tic~with the various weights built as a function of tt1e proGaGlllty of the 
collision being an injury-producing one. 

To this purpose, we have constructed what we call a "severity 
matrix", based on the following characteristics 

- urgency (the five values are used in a logarithmic progression). 
speed of the fastest road user at the very beginning of the evasive action. 

- type of road-users involved (used as a function of their agressivity and 
vulnerability). 

- angle of the collision that would have taken place if the evasive action 
had not been suscessful (or angle of the real collision if it actually 
occurs). 

The calculation of the matrix coefficients has been based on 
national accident statistics and'on behavioural analysis. We have noticed 
in particular that in mixed conflicts (i.e. involving two different types 
of road users), the severity is to be found lower when it is the road-user 
with the greatest facilities for braking or swarving who has to take evasive 
action to avoid the other one; in many cases, the latter has been in fact 
taking a calculated risk, thus creating the conflict situation. 

The coefficients are such as follows : 

- Urgency 

Value of urgency 1 2 3 4 5 

Coefficient ~ 0,5 1 2 4 u 
- 
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- Speed of the fastest-protagonist (1) 

-- 

Speed level 1 2 3 
601 

4 5 
< 20 km/h 20 to 45 45 to 60 to 80 > Bo km/h 

km/h km/h km/h 

Coefficient ~ 1 1 2 4 4 

- Type of road-users involved(1) 

Type VL PL 2R p 

Coefficient y 0, 5 · 1 2 ~ 
I 

I 

P conflicts involving one pedestrian 

2R conflicts involving at least one two-wheeler (but no pedestrian) 

PL Conflicts involving at least one heavy-weight vehicle (but no pedestriar 
or two wheeler). 

VL : Conflicts involving only cans, 

- Angle of the would-be collision ; 

Angle -.t ~-.. _..,..__ ~/ Fall of a two-wheelE 
or pedestrian conflict 

- 
Coefficient 0 1 - o. 2 1. 5 D .1 0.35 

: 
The severity of each confict is calculated by multiplication 

S. = ~ix Six Yix Oi 
l 

In mixed conflicts with the most "mobile" road-user involved having 
to take evasive action, severity is divided by two. 

One problem has appeared after use of this severity matrix : when 
we compare injury-producing accidents and severity values, one category of 
conflicts remain quite under-represented : the conflicts with one road-user 

turning left : .. r . So we had to apply a 1.5 multipli~~~:~~- 

(1) when more than tw:o road-users are involved in the conflict, speed and 
type of road-users apply to the "principal ones" (the two of them bet•,·:esn 
whom the collision would have occurred); 
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coefficient to all the conflicts of this category. This is the only case 
when we intervened directly on the type of co~flict, 

The risk on a given intersection is calculated by adding the 
severity values of all the conflicts occuring at this intersection : 
R = 1. S 

i i' 

It is between the risk values and the corresponding numbers 
of injury-producing accidents that we must verify a significant correlation 
to validate our conflict-technique; we have also been looking into the 
relations between the distributions of accidents by type of road-users 
involved and by type of manoeuvres and the corresponding distributions of 
risk values. 

2 - Method of conflict measurement : 

So far, We have_ not been using technical aids (such as cine 
cameras or v t dao+cerner-e) to collect conflict data because of various 
prob ler::, that arose : 

- high cost : in urban areas, the camera must be continuously in action 
because of heavy traffic and the rapidity with which conflicts occur. 

- impossibility of systematically finding a suitable position for the 
camera for a good coverage of the intersections studied; there is also 
a frequent problem of the view being blocked,_ (by large lorries for 
instance) at times of heavy traffic. 

- impossibility of filming the intersection and also the approach cf vehicles 
before the conflict with only one camera; if several cameras are used, 
the analysis of the results becomes much too long and complicated. 

difficulties in the analysis of the films : this operation calls for 
judgement on the part of the r:searcher just as direct observation on the 
ground; however film is a poor substitute for reality, especially since 
the positioning of the camera is usually high up, and it appears difficult 
to ''calibrate" observers for conflict detection and evaluation of urgency 
results from different locations might become difficult to compare. 

So, we eventually opted for the method of reporting conflicts 
by direct observation, which has the advantages of being relatively inex 
pensive, providing immediate information, and hopefully producing ~ccurate 
results, assuming that the observers are properly trained at the outset. 
However, we have not given uo using cameras completely since films of con 
flicts suitably chosen as "typical examples" must ultimately help us to 
improve the training of observers and test the accuracy of their judgement 
also the use of cameras will be tested as a complement (and not a replace 
ment) to direct observation. 

Several teams of observers (two or three of them according to 
the size and shape of the intersection) are working simultaneously on a 
given location. Their ta~k includes 

- the detection of conflicts and the rating of urgency. 

- the notation for Pach conflict of the variables used for the calculat~cn 
of risk : type of road-users involved, speed of the fastest ons a~ ~~e 
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beginning of the evasive action, angle of the would-be collision. 

- the notation of ot~er variables descriptive ~f the conflict : time, 
weather conditions, description of manoeuvres, total number of each 
type of road-users involved (if more than two), road-user creating the 
conflict situation, and if necessary indications of the local regulations 
( traffic ligts, etc ... l . 

A standard report-form has been issued for use by the observers, 
which makes the operation quite fast, except in the case of a very compli 
cated conflict. 

Before starting the actual work, the observers are SGtnitted to 
a two-to-three day training period, including explanations and exercises 
carried out in the laboratory, and guided observations on busy intersec 
tions adequately chosen. A first series of tests of the reliability of their 
judgement i~ · carried out during that period, and more tests follow 
after the beginning of the actual data collection. 

VALIDITY 

Three main campaigns of measurement have been carried cut. 
The first one (Antony, 1975) was aimed mostly at testing the method 
for data collecting and improving the technique. The two others were used 
for the tests. 

Here are the results as far as validation of the technique is 
concerned : 

1 - Antony, 1976 (Eight intersections) 

: --·- 
Type of road users VL PL 2R p 

.. 
% conflicts 31 16 22 31 

% total risk 20 10 44 25 

% accidents 21 6 42. 31 

Type of manoeuvres ·-:), ~r ·-?r ~;?/ 
r 

% conflicts 31 2 4 

% total risk 15 4 12 

% accidents 15 10 19 

··• 

Application of the severity matrix improves a 1ot the c□rrespon 
dance between conflict data and accident data. The results are in effect 
reasonably good, apart from the fact that pedestrian-conflicts have been 
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reduced a bit too much. 

The corre~pondance between risk values and total numbers of 
accidents is not so good. 

v 

I 
Intersections Risk Rank v Accidents Rank 

(2 years) 

/, 
1 5. 5 7 10 j 4 

2 12.8 1 13 2 

3 3.5 8 11 3 

4 8.9 4 2 7 

5 12.2 2 3 6 
·- 

6 9.3 3 l 14 1 I 
7 7.8 5 8 5 

8 5.9 6 
f 

0 8 I 
The correlation between risk index and injury-accident figures appears 

to be quite low. However, the most serious faults can be explained : 

- The intersections 1 and 3 which have a very low risk value have been 
transformed recently during the period between accident collection and 
conflict observations;inthe previous campaign (Antony, 1975) which 
had takeh place before the transformaiions, we had found aver~ high 
r':isk value for these two inter.sections (ranks 1 and 3 respectively). 

- On intersection 5, a third of the total risk is related to a very ~erious 
conflict of a sort which occurs rarely; this conflict is here given 
too great an importance, considering that the observation period was 
quite short (one day per intersection). 

The problem of the optimum length of the observation periods has 
not been solved yet .. 

2 - Lille, 1977 ( 5 intersections) 

Type of' road-users VL .\DL 2R p 

% conflicts 38 4 20 38 

% total risk 37 4 39 20 

% accidents 39 4 46 12 
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. --. ► t Type of manoeuvres 
-~ 

... ►, - 
o, conflicts 21 9 8 0 

·- 
% total risk 5 29 35 

% accidents 7 28 46 

Here again, use of the severity matrix has greatly improved the 
correspondance between conflict data and accident data ; this improver.,ent 
is particularly spectacular where types of manoeuvres are concerned ; 
however, the risk amount ~orresponding to conflicts with a left- her~tLlrn 
is still a little too low. 

If we examine the ranking of the five intersections 

Intersection Risk Accidents 

1 0.9 6 

2 6.8 7 

3 14.2 11 

4 5.4 7 

5 10.3 7 

As far as injury-accidents are concerned, our five intersections 
are more or less on the same level. The risk-index tends to differentiate 
them a bit more, but there is no contradiction between risk values and 
accident figures. 

3 - Bordeaux, 1977 

The experiment here differed of the others in that it was constituted 
by a relatively long period of observation on only ohe intersection. It is 
in fact the before-period of a before-and-after study which is not yet finis 
hed. Also, the intersection studied is situated in a sub~nban area, not quite 
urban, but not quite rural .. 

The distributions of accidents and risks ane the following 

Types of road-users VL PL 2R p 
- 

% conflicts 66 10 22 2 

0 total risk 47 11 42 0 'o 

% accidents 35 0 60 5 i ·- 
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-.... .. 
►+ Types of manoeuvres ' .. .. ► -· . 

% conflicts 16 11 13 

o. Total r i s k 3 35 12 ·o 

% Accidents 0 45 35 

The improvement due to the severity matrix is neat. However, :~e 
risk-amount related to conflicts with a left-hand turn is still ~er too 
Low . 

Finally, the severity matrix that we have been using seems to be 
working in a positive way in all the cases that we have met so far. 

RELIABILITY - TRAINING OF OBSERVERS 

1 - Antony, 1976 : 

The observation periods at Antony were divided into two par:s : a 
series of them took place in June, and a second one in October; between 
the two, the observers were submitted to a complementary training. I 

The four observers were divided into two teams working simultaneously 
on the same intersections, and we compared the reports brought up by 
each of them on the follbwing characteristics : 

- Rate_of_detection_of_conflicts_(frequency of the conflicts reported). 

JUNE OCTOBER 
-~-- ·- 

Teum A 1, 29 0,99 

Team B 0,86 0, 98 
-- 

In June, team B had a detection rate much lower than team A; a look 
into the types of conflicts detected shows that the difference is due 
mainly to a lower frequency of reported pedestrian conflicts. After 
discussion on this fact and more training, the detection rates of the 
two teams have reached the same level. 
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: 
I 

' 
- Evaluation_of_urgenci 

JUNE OCTOBER 

Urgency Team A Team B Team A Team B 

1 39 24 31 27 

2 17 13 16 13 

3 3 1 2 4 

4 1 2 2 6 

5 D D p D 

TOTAL 60 % 40 % 50 % 50 % 

\.J 
l 

~ 
J 

100 % 1 OD % 

In June, team A tended to report more light conflicts than team B. 
This difference has decreased in October. 

I 

In October, the judgements of the observers in the two teams seem 
to have become quite consistent. Directed training and group discussions 
with all the observers after each observation period have played a great 
part into getting this consistency. 

2 - Lille, 1977 : 

The same experiment has been carried out with two other teams of two 
observers : 

- Evaluation_of_urgency_and_detection_rate 

' Urgency 1 2 3 4 5 Total 
i .... 
i 

Team A 41 % 10 % D D D 51 ~o I 

I 
' ·7 
! 

Team B 30 % 15 % 4 % 1 % D % 49 % i 

The two teams have detection rates which are not too different. But 
team A reports more light conflicts ; a look into the distributicn of 
conflicts into types of road-users involved shows that the excess light 
conflicts involve VL only : 

p i 
Tota~ ! ' Types of road-users VL PL 2R 

Team A 23 0 2 % 9 % 17 % 51 % ~ 
' 

Team B 15 % 3 % 10 % 20 % 49 % 
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Speed J 2 3 4 5 
20 km/h 20 to 45 45 to 60 60 to 80 80 km/h 

km/h km/h km/h 

Team A 26 % 20 % 4 % 1 % 0 

Team 8 21 % 20 % 7 % 1 % 0 

The light conflicts reported in. excess by team A appear t□ be low 
speed ones. There is no great difference between the two teams as far as 
appreciation of speed is concerned. 

Some of the observers working on the Lille experiment had already 
been involved in the Antony one. It seems here that one of the problems to 
face is the determination of the right amount of training : 

- a minimum period of training is necessary to get the observers acquai~tsd 
with all the notions they will have to use, to calibrate their judge7ant 
and to get them used to the report form and the practical work they ~ill 
have to do on the field. 

- too much training or working too long at a time on intersections makes the 
observers weary, and also tends to give the feeling that things are easy 
and well-known; hence a deteriotation of the results. 

The training method we have adopted and formalised includes explana 
tions, discussions, and actual periods of observation 'in the field. We cer 
tainly feel at this stage that training films of conflicts would be a great 
help. They would also allow us to control better the consistency of judgement 
of each observer at time intervals. 

ANALYTIC USE OF CONFLICTS: 

The question is to know ~hat part the conflict technique can play 
in safety diagnoses on hazardous locations, either with conflicts replacing 
injury-accident data, or with conflict descriptions used as a complement. 

A study is presently being carried out in Lille on four locations 
to examine accident factors and design countermeasures ; it is based on 
injury-accident analysis or on conflict analysis or both. 

It appears immediately that direct interpretation of conflict report 
forms does not show the real safety pro~lem properly, and that it is necessary 
to consider the severity value of each conflict. Even then, the corresoondancs 
with accident data is not perfect. We'll give here the example of one of 
the intersections studied : 

We have represented in the diagram the conflicts with the hig~est 
severity value. It appears that the left-hand turn from rue Carral to ru2 ~2 

Belfort is the most dangerous movement on the intersection, f~llowed ty t~a 
right-angle conflict at the opposite corner. But none of that latter ty~e of 
manoeuvre appears in the real accidents ; on the other hand, three accidents 
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involve c1 left-hand t1Jr11 f r orn rue de Belfort to r uc de Oouai, 
while this doesn't appear in the major conflicts~ 

So it looks like the safetydia~nosis based on injury-accident data 
should be slightly different from one based on conflict data. 

However, the question remains whether we must stick to accidents 
accumulated during past years as a reference when we know that the traffic 
situation might to moving quite fast, or whether the risk index might not be 
a muc~ more adequate indicator. 

If we are to use the conflict technique as a help in safety diagnoses, 
it seems anyway· ~ecessary to develop a.little more the descriptive part of 
the conflict-report, without however making the whole process too heavy for 
the observers. 

FUTURE DEVELOPMENTS 

1 - In the short term 

- development of a variant of our technique for use in safety diagnoses. 

- gathering of new data for further validation of the technique 

- experiments of before-and-after studies : (one has already started in Bordeaux] 

- test of the use of cameras as a complement to direct observation and as a tool 
for training observers. 

2 - In the long term : 

- training of teams of observ~rs for systematic use of the conflict technique 
in before-and-after studies on a local scale. 

- pratical evaluation of various experimental countermeasures. 

others .... 


