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BACKGROUND
VRU-TOO (Vulnerable Road User Traffic Observation and Optimisation) is a project under the EU DRJVE II
programme aimed at reducing accidents and improving conditions for pedestrians. The specific problem targeted by the
project is that of pedestrians crossing arterial roads. Accidents on these roads account for roughly half of all pedestrian
casualties and some two-thirds of pedestrian fatalities in urban areas. These accidents cannot be solved by segregation
of pedestrians and vehicles, since such total segregation is impractical in most European cities vehicles need to travel
along these roads and pedestrians need to cross them in order to get access to shops, public transport and other facilities.

VRU-TOO has therefore accepted that cars and pedestrians will inevitably have to share the same street space; instead
of segregating them in space, it is seeking to separate them in time through the use of intelligent traffic signals. Such
signals can detect the approach of pedestrians and give them a green man without requiring them to push a button.
Pedestrian phases at traffic lights can be activated more quickly and, since activation is automatic, there is less chance
of pedestrians walking when they have a red man. Part of the work of VRU-TOO is aimed at improving the
understanding of pedestrian behaviour in crossing the road. This work can identify pedestrian problems, i.e. behaviours
that lead to conflicts, and help to produce signal schemes that are better tailored to pedestrian needs.

DETECTORS AND PEDESTRIAN SAFETY
There are a number of ways that automatic detection of pedestrians at traffic signals might improve pedestrian safety.
They might, for example, encourage pedestrians to use the crossing facilities rather than crossing much more
dangerously outside the facility. They might also call up the pedestrian stage more frequently, because there is a
tendency at crossings for the button not to be pushed even when many pedestrians are waiting. This would result in
fewer pedestrians walking one red.

Here two other hypotheses about how pedestrian detection might improve safety are examined:

1. The detectors might improve the situation for pedestrians who formerly arrived on red and walked, as the police say,
heedless of traffic.

2. The detectors might, by giving green more reliably and more frequently, improve the situation for pedestrians who
formerly became impatient with long delays and so accepted smaller gaps. These persons might now be willing to
wait for the green man.



116

METHOD
The objective of this part of the VRU-TOO work was to investigate which crossing behaviours tend to lead to conflicts
with other traffic. This was done by making observations of conflicts and simultaneous observations of the behaviour of
pedestrians in conflict and non-conflict situations involving interaction between a pedestrian and vehicle (encounters).
Conflicts were identified using on-the-spot observation. The behavioural variables were obtained from video recordings.

The observations were carried out at intersections in four European countries the Netherlands, Portugal, Sweden and
UK. The sites selected, the so-called Eurojunctions, were as similar as possible in their layout and in pedestrian and
vehicle flows. The sites were of two types:

1. Non-signalised intersections with three or four arms. All arms had one lane in each direction. In the Netherlands and
Sweden, the pedestrian facility on the major road was a zebra crossing without a refuge. In the UK and Portugal,
there was no marked pedestrian crossing and no refuge. The maximum speed limit 45 65 km/h and the width of the
major road was 7 11 metres. There was no parking allowed and no cycle lanes. Peak hour traffic flows were 300 600
vehicles an hour combining both directions on the major road and pedestrians flows crossing the major road were
relatively high. Pedal cycle flows were relatively low.

2. Signalised intersections with three or four arms. These had the same general characteristics as the non-signalised
intersections, although in the UK one arm of the four-arm junction selected was one-way away from the junction.
Additional features of the signalised intersections were that in the Netherlands and Sweden there should be a green
man signal for pedestrians and pedestrians crossing the major road should be given green simultaneously with green
for traffic coming from the minor road. In the UK and Portugal, there should be no separate traffic signal for
pedestrians.

In each country, one site of each type was selected. Only pedestrians crossing the major road were observed.

Conflicts were identified using the Swedish Traffic Conflicts Technique. An encounter between a pedestrian and a
motorised vehicle was defined as an event in which at least one of the traffic participants obviously adapted their
behaviour to the other by changing speed (accelerating, decelerating or stopping) or swerving around to give way or to
avoid a conflict. According to this definition a pedestrian can have more than one encounter while crossing the road. In
the first place he can meet a vehicle on each driving lane and in the second place the pedestrian can cross behind a
vehicle and also cross in front of a succeeding vehicle.

For the dataset used here, all the observed conflicts were included, but the encounters were sampled at a rate of one in
ten. The procedure used here was to analyse the videotapes for the first six minutes of each hour, assuming that this
period was representative of the whole hour. The conflict/encounter ratios discussed below use the raw numbers of
encounters in the resulting database, i.e. the numbers of encounters are not adjusted by the appropriate weighting factor
of 10.
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RESULTS
Tables 1 and 2 show the relationship between whether the pedestrian stopped and the probability of a conflict for those
walking in front of vehicles. At the signalised intersections, pedestrians who do not stop have an 80 percent greater
probability of a conflict than those who do stop. However, the same relationship cannot be observed at the non-
signalised intersections perhaps because pedestrians are generally more cautious there. This would appear to confirm
that those walking heedless of traffic are indeed a problem.

Table 1: Signalised Junctions Conflict/Encounter Ratios for those Walking in Front of Vehicles
Conflict Encounter                          All

No stopping 0.38 0.63 0.56
Stops 0.21 0.79 0.44
Total 0.30 0.70 1.00

Significance <.01

Table 2: Non-Signalised Junctions Conflict/Encounter Ratios for those Walking in Front of Vehicles
     Conflict     Encounter     All

No stopping 0.20 0.80 0.79
Stops 0.19 0.82 0.21
Total 0.19 0.81 1.00

Not significant

The other hypothesis discussed above was an impatience one: long delays for pedestrians led to risk-taking behaviour in
the form of the acceptance of smaller gaps. If there was such a link, then one would expect that with long delays
conflicts would become more likely.

Examination of the data did not confirm this. The encounter group (those not having conflicts) had a mean delay of 1.9
seconds and the conflict group a mean delay of 4.4 seconds. This indicates that conflicts are related to short or no delays
rather than to long delays, confirming once again that the conflicts are mainly associated with those who, for whatever
reason, do not stop.

CONCLUSION
The focus here has been on the potential benefit of detection for those already using a crossing facility. For these
pedestrians, a greater safety benefit will be obtained by providing immediate green on arrival than by reducing waiting
times for those who have already stopped. The problem will, of course, be that it is not possible to detect those who do
not intend to stop (although it might be possible to distinguish running pedestrians). But one can conceive of signal
strategies that would help these heedless pedestrians. These might include:
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• Signals that default to red for cars and green for pedestrians.

• Signals with several pedestrian stages in each cycle. This would result in free-flowing car traffic for a much smaller
percentage of the cycle.

It is clear, in general, that signalisation on its own does not lead to safe conditions for pedestrians.


