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Conditions for fixing violations of traffic rules
do not pass pedestrians on unregulated
pedestrian crossings in automatic mode
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Abstract. The article presents the urgency of developing systems for
fixing violations of traffic rules in automatic mode. Describes the
verification of conditions for determining the violation of pedestrians' non-
admission on unregulated pedestrian crossings by drivers of vehicles.

1 The relevance of research

The main type of traffic accidents (accidents) in Russia is a pedestrian impact, with over
three quarters of these accidents associated with violations of the Traffic Regulations
(SDA) by drivers of vehicles.

A total of 4,536 road accidents were registered in the Rostov Region in 2017 [1], in
which 5,838 people were injured and 560 people died figure 1.
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Fig.1. Accident in the entire Rostov region for 2017.

Of this number, 1148 traffic accidents were committed with a pedestrian collision [1], in
which 1087 people were injured and 192 died, figure 2.
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Fig.2. Accident with the impact on pedestrians in the Rostov region in 2017

On the regulated pedestrian crossings, 148 road accidents were recorded [1], 149 people
were injured, 7 people were killed in 2017, figure 3.
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Fig. 3. Accident at unregulated pedestrian crossings for the Rostov region in 2017

Traffic accidents at unregulated pedestrian crossings [1], 303 injured 297 people, 24
died, figure 4.
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Fig.4. Accident on adjustable pedestrian crossings for the Rostov region in 2017.
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As can be seen from the statics, every fourth accident, from the number registered for
the Rostov region, occurs with a collision on pedestrians. At the same time, twice as many
road accidents occurred on unregulated pedestrian crossings, and twice as many people
were wounded in comparison with regulated pedestrian crossings.

In this regard, the urgent task is the development and implementation of photo-video
systems to fix violations of the Rules of the Road on regulated and unregulated pedestrian
crossings. As practice shows, photo-video systems fixing violations cause drivers to be
more vigilant on the roads and comply with high-speed modes, and the choice of wrong
speed is often the result of an accident.

2 Conditions for determining the violation

In order to determine whether the driver should miss a pedestrian on the pedestrian crossing
and if he should, to establish whether he did it or not, it is necessary to check a number of
conditions. Whether there was an opportunity to brake at the driver when the pedestrian has
approached to edge of a pedestrian crossing. In the textbooks [1, 2], safe speeds are
considered according to the simplified scheme, depending on the distance Y7, on which the
pedestrian was from the traffic area of the vehicle for a given distance Sy, pedestrian speed
Vi and the level of limiting deceleration jr. The pedestrian is conventionally taken as a
point, and the dimensions of the vehicle are of length L and width B. The trajectories of the
vehicle and pedestrian traffic intersect at an angle of 90 degrees.
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Fig.5. Scheme for calculating safe speeds.

V1 corresponds to the condition of stopping the car by emergency braking to the point
of arrival (pedestrian traffic line):

V=T, (1/2S},/T2~j,+1—1)

V3 speed at which the pedestrian has time to leave the lane of the car before
approaching the latter:

V3 = Sy Vo /(YH +B).
V4 speed at which the car manages to pass a pedestrian, applying emergency braking:

28, + (6, - T T
- 2-1,

V4 :V3+(tH—T2)-jT/2tH~

If it was possible, the driver must pass a pedestrian, if the driver did not do it and drove,
then the pedestrian started crossing the road on a pedestrian crossing, this would be
considered a violation. Also, by letting pedestrians from one side of the road, the driver
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should make sure that pedestrians do not go from the opposite side of the road and only
then continue driving. Consider this schematically for a single-lane road. The car, moving
on the right lane of traffic, approaching an unregulated pedestrian crossing, is obliged to
pass the pedestrian standing at the edge of the pedestrian crossing figure 6.

Fig. 6. The layout of the pedestrian and the car on an unregulated pedestrian crossing.

After the pedestrian passes from one lane marked by number 1 to another lane marked
with number 2, the driver making sure that there are no pedestrians from lane 2 on lane 1
can continue to move along lane 1 figure 7.
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Fig. 7. The scheme of the location of the pedestrian and the car at the moment at the unregulated
pedestrian crossing at the time.

After the pedestrian passes from one lane marked by number 1 to another lane marked
with number 2, the driver making sure that there are no pedestrians from lane 2 on lane 1
can continue to move along lane 1 figure 7.
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