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Introduction

The traffic conflict technique was introduced in Finnish traffic
safety research by Roads and Waterways Administration in 1972. The
technique was based on observing brakings on the major road at rural
junctions. The first conflict studies at urban junctions were made by
the Technical Research Centre of Finland in 1974. The collected con-

flict data was mainly used in developing a conflict simulation model.

No conflict studies were made at the Technical Research Centre until
1979, when the Road and Traffic Laboratory was commissioned to make

conflict observation in the cities of Helsinki and Lahti. After these
studies we were able to convince authorities of the usefulness of the

technique especially in short-term evaluation of safety measures.

The conflict technique used by the Technical Research Centre of Fin-
land is basically the technique developed by Christer Hydén in Sweden
with some modifications. These modifications were made on the basis

of experiences from our first studies and they were made in order to

improve the quality of the collected observation data.
Definitions

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

a potential collision, are defined to be conflicts. If braking or
weaving is uncontrolled the conflict is defined serious. This defini-
tion is used in urban areas, where the speed limit is 50 km/h. The
time-to-collision value varies with the used speeds so that the value
is 3,0 sec when the speed limit is 100 km/h. When conflicts between

a cyclist and a pedestrian or between two cyclists are studied, the

time-to-collision value is 1,0 sec.

Potential conflict situations are defined to be situations, where the
participants adjust their speeds well enough before the potential

collision. All participants don't however, behave in a way required,
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and the situation nearly ends up in a conflict. The definition is
rather a subjective one and we are now working on a more objective

definition based on time-to-collision values.

Types of road situations observed

All conflicts and potential conflicts where at least one of the par-
ticipants is driving a motor vehicle or bicycle, are observed. We also

register all observed traffic violations in the study location.

In almost all of our studies also other situations have been observed.
The types of these situations vary as they are very specific and di-
rectly linked to the problem studied. For example when the safety of

climbing lanes was studied, we registered overtakings, lane changes etc.

Observation means

We always have observers on location. In addition, video equipment is
nearly always used in order to check the observations and also collect

exposure and other relevant data.

Data collection and forms

Each observer marks his observations on two forms: the conflict form
and the potential conflict form. These forms are shown on figures

1 - 3. On the conflict form each conflict is described by a drawing
of the situation. The severity of the conflict is marked by a cross
and other important information is written beside the drawing. The
exact time is also written down for later checking.

Fach potential conflict situation is marked in the corresponding box
of the potential conflicts form depending on the junction leg and the
type of the situation. The time, when the situation occurred, is
written in the box.

Traffic flows are usually gathered from the video tapes later in the
laboratory on a special form, which is also shown on the next pages.
The traffic flow data is gathered in samples of 5 minutes, totalling
25 - 50 % of the observation period. Pedestrians, bicyclists, two-
wheeled vehicles and other motor vehicles are counted separately, as
shown on the form.
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CONFLICT OBSERVATIONS
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CONFLICT STUDIES POTENTIAL CONFLICT SITUATIONS FORM
Junction/location The number of north leg
Date A9, time -

Additional information

Number of junction leg or pedestrian crossing
Traffic situation Total

1 2 3 4

Wrong driving order

Right of-way conflict
from the left

from the right

opposing left turn

Rear-end conflict
to left

n

to right

straight through

Other motor vehicle
situation

Pedestrian conflict

Traffic violation,
not including the
following 3

Pedestrian crosses
street outside
crossing

Pedestrian against
red

Motor vehicle
against red

Other situation

Figure 2. Potential conflict situations form.
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CONFLICT STUDIES TRAFFIC FLOWS FORM

Junction/location

The number of north leq —
Date

A9, time . .-

Additional information

?:;Ctlon Cars Totall Two-wheeler [lota

AN = [0 Pl |8

Pedestrian P "
Crossinas edestrians

Total Cyclists Total
D T - 1

2
3

e

N~

4

I

Figure 3. Traffic flows form.
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Data treatment

When analysing conflict and potential conflict situation data we al-
ways compare it to exposure data.

Exposure is usually calculated as a square root of the product of con-
flicting traffic flows or in some cases the number of road users in a
traffic stream or passing through the study location during the obser-
vation period.

We calculate then conflict risks (rates) by dividing the number of con-
flicts by exposure. Potential conflict situation risks are calculated
in the same way. The significance of risk differences (between loca-
tions or before-after) are tested with x?-test.

We also study the location's accident material if it is available and
compare it with the material obtained in our observations. The acci-
dent material enables us to predict future accident numbers in before-

after studies on the basis of observed changes in conflict risks.

Based on conflict frequencies and risks and also the observers'
opinions we give recommendations concerning possible safety measures

on the study location.

Most of our studies are commissioned by Finnish towns and their
traffic planners. Because of that we try to present our results in a
way that would give the planner a clear picture of the location's
safety and problems. The conflicts are presented as a conflict chart
(see Fig. 4) and the risks as tables or histograms (an example is
given in table 1). Sometimes we also collect all observed conflicts on

a video tape which we send to the traffic planner with the study report.
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Figure 4. Conflict chart.



103

Table 1. Conflict and potential conflict situations and their risks
at the Helsingintie - Turuntie junction. All situations are between
two motor vehicles.

Vehicles in Flow in Risks

Traffic flow ¢ : 8 hrs
Conflict Pot. C 100C/E 100P/E

C P E
Turuntie, from east
- straight 6 26 2 500 0,24 1,04
- to left 1 5 620 0,16 0,81
Turuntie, from west
- straight 5 37 2 864 0,18 1,29
- to right 0 L 1 ob4 0 0,38
Helsingintie,
- to left 6 L9 1 008 0,60 ,86
- to right 1 10 892 0,11 1,12

Training procedure

Our training program lasts for about a week. All our observers have
a driving license and most of them are students in traffic technique

so that in theory their knowledge about traffic is very good.

Day 1.: Description of the conflict technique and its uses in traffic
safety research. Presentation of the current study and its goals.
Analysis of a conflict "collection" in video and actual traffic situ-
ations in video from some previous study. The use of data collection
forms.

Day 2: Observers go through one 60 minute video tape, which is then
analysed together with the instructor. More video tapes are analysed
with the instructor.

Day 3: Observation training at a junction, first with the instructor,
then without him. Afterwards in the laboratory, the video tape of the

morning's observations is analysed.

Day 4: Observations at a junction and analysis of them in video after-
wards.

Day 5: Observations at a junction and analysis of them in video after-
wards.
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The observers' reliability is tested during the analysis of their
observations and the results of these tests are then inspected immedi-
ately with the observers.

Choice of observation periods

We nearly always make conflict observations in good weather conditions.
Sometimes, when it has been of interest, we have observed conflicts
in rain or on slippery road surfaes. The reason behind observing only
in good conditions is that we try to eliminate the effects of differ-
ent weather conditions when comparing locations of before and after
situations. This also means that our observations concentrate in time
periods 15.4. - 20.6. and 1.8. - 15.10.

Daily observation periods are typically 7.30 - 9, 11 - 12, 14 - 15,
and 16 - 17. Sometimes we delete the 7.30 - 9 period depending on the
wishes of the commissioner of the study. In total we usually make ob-
servations in one location for 6 - 12 hours. This amount has been too
small for drawing significant conclusions about the locations' safety
problems but we areyalways bound by the usually meagre recources
granted for these studies. Finnish towns have very small funds for
use in safety research.

Evaluation of our technique

We test the observers' reliability during the training program, as

mentioned before. Some results from these tests are shown in table 2.

Table 2. The number of correctly scored conflicts (A), conflicts not
observed (B), situations falsely scored as conflicts (C), and the
correct score rate 100 A/(A+B+C) % for four observers during their
training.

Amount of Video tape or Correct
training or junction obser- A B C score rate
experience vations (%)

1 day video tape 16 8 18 38

4 days junction 19 13 9 46

5 days junction 23 4 3 77

11 days junction 27 2 2 87
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We have now had the same observers for two years, and their correct
score rate is about 80 2. The method's reliability is, however,
higher, because we use video in all studies and check all observa-

tions, both conflicts and potential conflict situations, afterwards.

We have so far had to rely on Christer Hydén's validation studies in
Lund with the same kind of technique. All our studies have been com-
missioned by towns or Finnish Road Administration, and we have not
been able to get funds for a sufficient validation study. After a few
years we hope to have gathered enough information from our conflict

studies to measure our method's validity in Finnish conditions.

Anticipated modifications in Malmd

The number of observers is quite normal (three) but it is highly
possible that we can't register potential conflict situations because
of the high traffic flows in the junctions. We have to concentrate on

conflicts. Otherwise we don't anticipate any major modifications.



