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Abstract. This article examines the possibilities of artificial neural networks for the
probable avoidance of motor vehicle drivers from traffic accidents, testing was carried out in
a populated area.
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AHoOTAaLiA. Y CTaTTi pO3r1A4a0TbCA MOXKANBOCTI WTYYHUX HEMPOHHUX MEpeXK ANnA MMo-
BiPHOIO YHUKHEHHA AOPOKHbO-TPAHCMOPTHUX NPUro4, TeCTYBAaHHA NPOBOANNOCA B Hacene-
HOMY MYHKTI.

Knro4osi cnoea: aHaniz 0aHUX, CMamucmuKa, MoOest08aHHS, 320pMOYHA HelipOHHA me-
pexca, besneKka pyxy, KoMmrsaexkc gpomo-8ideo gikcauii, napamempu Oopiz, besneka.

Introduction. Judging by the growing number of publications from com-
panies professionally engaged in the prevention of traffic accidents and emer-
gency situations, great importance is attached to the solution of this task. There-
fore, preparation of this issue is relevant for specialists of various profiles. In par-
ticular, the problem of identifying the factors of the probable danger of road
accidents is one of the most difficult tasks in the field of information technologies
due to a wide variety of distortions, such as different expressions of the environ-
ment, shooting conditions, etc. To solve this problem, it is effective to use neural
networks due to the fact that they are weakly sensitive and have a high recogni-
tion speed.
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A convolutional neural network (CNN, ConvNet) is a class of forward prop-
agation deep artificial neural networks that has been successfully applied to the
analysis of visual images [1].

As part of this work, a study of the influence of various factors on the num-
ber of administrative and criminal offenses in the field of traffic was conducted.
Statistical data on offenses and traffic accidents in Ukraine and some countries
of the European Union were analyzed. Accordingly, the following factors are
highlighted:

- traffic intensity;

- road visibility characteristics (slopes, turns);

- condition of the road, purpose of the road;

- availability of markings, width and number of lanes;

- additional speed limits in this section;

- weather conditions, time of day and seasonality;

- distance from the settlement.

Tasks that are solved to achieve the set goal:

1. Study of existing neural-based software tools

network for the prevention of road accident incidents.

2. Study of existing methods of building "Smart City" systems.

3. Selection of devices, hardware, software.

4. Development of algorithms for managing the operation of objects.

5. Implementation of the developed algorithms on the selected software.

To develop this project, it is necessary to follow the structure of the con-
volutional neural network for the automation system. This architecture repre-
sents a sequence of convolution layers, which first reduce the spatial resolution
of the image, and then increase it, having previously combined with the data and
passed through other convolution layers.

The essence of the method proposed in the work, the method is intended
for management in an emergency situation of TK. is that after accumulating in-
formation about the incoming traffic situation for a few time cycles from various
sources, and the formation of correspondence, the classification of the situation
is carried out - its assignment to the appropriate category.

In order to check the efficiency of the method, the overtaking situation was
simulated on a two-lane road, where overtaking is carried out with an exit to the
lane of oncoming traffic. When modeling using the TensorFlow neural network,
two layers of tf.keras.layers were used. Dense. Training was conducted in 5
stages (Figure 2).
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Figure 1 — A fragment of a program in Jupyter Notebook. Generation of sets of
states

Epoch 1/5

12000/12000 [ ] - 1s 74us/step - loss: 0.1554 - acc: 0.9353
Epoch 2/5

12000/12000 [ ] - Os 30us/step - loss: 0.1103 - acc: 0.9544
Epoch 3/5

12000/12000 [ ] - Os 30us/step - loss: 0.1076 - acc: 0.9545
Epoch 4/5

12000/12000 [ ] - 0s 31us/step - loss: 0.1052 - acc: 0.9552
Epoch 5/5

12000/12000 [ ] - Os 30us/step - loss: 0.1036 - acc: 0.9550

Out[4]: test_loss, test_acc = model.evalute(test_images, test_;labels)
print('Test accuracy: ', test_acc)

4800/4800 [ ] =0s 16us/step
Test accuracy: 0.95979266666667

Figure 2 — The result of the simulation on the detection of emergency
dangerous situation in Python

The accuracy of recognizing an emergency situation when overtaking was
approximately 0.92. The assessment of the speed of solving the problem, which
was presented in the work, was not carried out, since at this stage such an as-
sessment is temporary. Therefore, the use of a convolutional neural network to
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process information [2] about the road situation allows for the detection of road
accidents, and the integration of such an algorithm in car control systems can
prevent road accidents.

The conclusions and recommendations of the work can be concretely im-
plemented in the activities of state institutions of the Main Directorate of the
National Police of Ukraine, the Department of Patrol Police of the National Police
of Ukraine, as well as in private organizations, in terms of proposals for the im-
plementation of the enterprise activity management system in the context of
ensuring its competitiveness.

In particular, in conclusion, it should be noted that no software, hardware,
or other solutions can ensure absolutely reliable continuity of data transmission
in neural networks. At the same time, reducing the risk of losses to a minimum
is possible only with a comprehensive approach to issues. Therefore, the use of
a complex neural network for processing information about the traffic situation
allows to detect accidents, and the integration of such an algorithm in car han-
dling systems can save accidents [3]. The conducted experiment showed a per-
spective and opens up new opportunities for the development of fast, compact,
energy-independent artificial intelligence systems. In the future, based on this
topic, there are prospects for developing software, as part of additional research
on the expansion and improvement of neural network learning.
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