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Abstract: The article discusses artificial neural networks, history of their 

creation and action principles. Besides there is an elementary example of artificial 
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ВЕРОЯТНЫЕ СПОСОБЫ ПРИМЕНЕНИЯ ИСКУССТВЕННЫХ 

НЕЙРОННЫХ СЕТЕЙ В УЧРЕЖДЕНИЯХ УГОЛОВНО-

ИСПОЛНИТЕЛЬНОЙ СИСТЕМЫ  

 

Аннотация: В статье рассматриваются искусственные нейронные 

сети, история их создания и принцип действия. Приведен простейший пример 

работы искусственных нейронных сетей. Кроме того, описаны некоторые 
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типы задач, которые возможно решать с помощью искусственного 

интеллекта. Предложены варианты использования искусственных нейронных 

сетей в уголовно-исполнительной системе. 

Ключевые слова: искусственная нейронная сеть, классификация, 

прогнозирование, распознавание объектов, решение различных задач, уголовно-

исполнительная система. 

In 1943, Warren McCulloch and Walter Pitts proposed the Concept of a formal 

neuron as a cell of a neural network. In 1958, Frank Rosenblatt created the first neural 

network, having developed his own method of connecting formal neurons. 

The artificial neural network (ANN) is a complex mathematical model that 

consists of elementary interacting processors. The process of human thinking is based 

on the same principle, that is, a neural network is a «mechanism» that ensures this 

process. 

Biological neural networks are a very complex system that can solve many 

processes simultaneously. There is no doubt that the model proposed by Rosenblatt 

was differed from the real structure of the human brain, but it distinguished objects 

located in two-dimensional space rather well, which allowed the use of neural network 

technologies in practice. 

During operation, the ANN receives values of input signals and provides output 

values. The type of tasks that are performed using ANNs includes primarily those ones 

in which the peculiarity of the relationship between two signals is unknown. If a 

connection exists, it can be found and established during the training of the ANN. [1] 

Let us consider the process of the ANN, using the elementary example. We face 

a choice: to go shopping or not. The decision is influenced by three factors: weather 

conditions (I1), current purchase need (I2) and travel time to the nearest store (I3). So 

that we took decision to go shopping, 2 events must be positive. In order to make 

calculations, each event is assigned its own mass (Wn), in this case let all the masses 

be equal to 0.5. Mass is introduced into the calculations to determine the priority of 

each event. When an event occurs, it receives a coefficient of 1, if it does not - 0. Taking 

into account the mass, this coefficient goes to the adder, where they all add up. 
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1 1 2 2 3 3H I W I W I W=  +  +   
The event coefficient value depends on the priority of the event. If the values of 

factors I1, I2, I3 are equal, so, their weights W will be equal. [2] 

The problem considered above is elementary and can be solved by classical 

mathematical methods, but when additional factors are introduced into the condition, 

the process of solving it becomes more complicated. In such circumstances, it is 

advisable to use ANN. 

Nowadays, many problems in various spheres of human activities are solved 

with the help of neural networks. Here are several types of problems which are 

distinguished.  

Classification - sorting data as per their characteristics. For example, a list of 

candidates for admission to work is submitted and the best candidates must be selected. 

The neural network analyzes data, such as age, recommendations, resumes, work 

experience, etc., and then produces a final result. 

Prognostication is the ability to predict the next step. This ability of neural 

networks is a consequence of its ability to generalize data and identify relationships 

between them. ANNs allow us to predict the future value of a certain variable, based 

on some factors. 

Object recognition - the definition of the class to which the object belongs (text, 

symbols, sounds, images). In the process of training, ANNs provide samples of objects 

belonging to different classes. In this case, the sample acts as a vector of attribute 

values, the combination of which determines the class belonging. As a result of these 

manipulations, we can use the ANN even to recognize objects previously unknown to 

networks. 

As we can see, neural networks are a universal system capable of solving various 

problems. These features make ANNs possible to be used in various fields of human 

activity. The penal system is not an exception, where the main goal is to ensure control 

over the entire protected area and to prevent violation of the internal rules of the 

facility. 
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Let us consider one of the ways to use artificial neural networks in the 

penitentiary service. In order to carry out video monitoring on the territory of the 

facility, you can use the ability of the ANN to recognize objects in dynamics. Having 

provided a neural network with a sample of images with faces that the ANN should 

remember, we can teach artificial intelligence to look for matches with already familiar 

pictures and find the necessary information on the image. Thus, the work of the 

operator of the video surveillance post will be optimized. 

Another practical task of the penitentiary system is to prevent escapes, riots and 

riots on the premises of facilities. Many factors influence the solution of this problem, 

one of which is the way the convicts are settled in the cells. 

Since the convicts live with one another in the same room for a long time, special 

attention should be paid to the relationship in their “community”. Conflict and 

aggressive people cannot be settled in one and the same cell, otherwise they can 

become instigators of fights, and initiators of riots. To prevent such situations, it is 

necessary to conduct psychological tests with prisoners in advance, study their lifestyle 

before committing a crime, and then analyze the data collected to prevent further 

possible problems. This is the problem which can be solved with the ANN. Having 

done a psychological survey of convicts, having analyzed all the data known about 

them, the ANN is able to calculate the probability with which the object under study is 

capable of committing an unlawful act. Then the neural network will develop a plan 

for the resettlement of convicts in the cells taking into account the forecast of their 

possible acts. Thus, the likelihood of disturbances in the institution will be significantly 

reduced, and it will be easier for employees to work with prisoners. 

Currently, the development of ANN is relevant and contemporary, therefore, the 

scientific direction for the creation of artificial intelligence is rapidly developing. In 

addition, the use of neural networks is possible in any field, because they have many 

advantages and have an advantage in solving many practical and scientific problems. 

 

 

 



697 
 

REFERENCES 

 

1. Kastornova, V. A. Artificial Neural Networks as Modern Means of 

Informatization / V. A. Kastornova, M. G. Mozhaeva. - Text: direct // Information 

Technology and Computing Systems. - 2012, No. 1. — P. 94-102.  

2. Rutkovskaya, D. Neural networks, genetic algorithms and fuzzy systems. / D. 

Rutkovskaya, M. Pilinsky, L. Rutkovsky. - M.: Hot line-Telecom, 2006. - 452 p. - Text: 

direct. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


