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Annotation. The article presents the algorithm of operation of the perceptron,
the necessary conditions and technical aspects for its correct operation. It also
considers its application in various fields such as machine learning, classification,
face recognition, and handwritten digit recognition. The perceptron is the basis for
the development of modern artificial intelligence systems and is important as one of
the main elements of deep learning.
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Annomayusn. B cmamve npeocmasnen aneopumm pabomsli nepcenmpouda,
Heobxooumbvle YCl08Us U MmeXHUYecKue acnekmol 0jisi e20 Koppekmuot pabomul. E2o
makoaice paccmampusdaiu ons npumeHeHusl 6 pa31IudHblX 06Jzacmﬂx, makKux Kdakx
MAWMURHOE 06yquue, maccuc])ukauuﬂ, pacnozHasarue Juy u pacnosHaearue
pykonucHvix yughp. Ilepcenmpon umeem ocHosononacawee 3HayeHue OJisl
pa3pa60ml<u COBPEMEHHbIX cUucmem UCKYCCMBEHHO2O UHmMelleKma U Ae6151emcs
OOHUM U3 KTIIOUEBbIX IIEMEHMO8 271YO0K020 00)UeHUsl.

Knrwoueswvie cnosa: nepcenmpon, UCKyCCmMEeHHblL HeUPOH, NPUHYUN pabomul,
arajius, HeﬁPOHHa}Z cemo, 6X00HOU CUZcHanu, 6bIXOOHOIL CUuZcHdA, 3a0a4u TUHEUHO20
pa3deﬂeHuﬂ, onmumusayusl, npuHiamue peweHuﬁ, ajleopumm, mautuHHoe 05)/1{61-1146,
K/ZCZCCMd)MKCZL}M}Z, pacnosHaesarue jauy, uCKyccmeeHHblﬁ UHmeslleKkm.

A perceptron is one of the simplest and earliest forms of artificial neural
networks, which has been the basis for the development of many machine learning

Boinyck ycypHana Ne-22 Yacmo—-3_Mapm -2025
206

——
| —



ISSN
MODERN EDUCATION AND DEVELOPMENT  3060-4567

and artificial intelligence systems. The perceptron model was developed by Frank
Rosenblatt in the 1950s and was used to solve classification problems. Today, the
foundations of the perceptron have paved the way for the development of more
complex artificial neural networks and deep learning algorithms. This article will
analyze in detail the working principle of the perceptron, its structure and operation,
as well as its applications in the real world.

Working principle of the perceptron. A perceptron is actually a very simple
neural model, the main task of which is to convert inputs into output values. The
working principle of the perceptron consists of the following main parts:

Inputs: The perceptron accepts several input signals. Each input represents a
feature or attribute and is usually denoted as x1, x2, ..., xn. For example, in a
classification problem, each input can be a feature that needs to be classified (e.g., the
pixel values of an image).

Weights: The importance of each input, or how much it influences the model,
Is determined by a weight. Weights are constant values that affect the inputs and are
optimized as the model learns. The weights are represented as wl, w2, ..., wn.

Summation: Each input and its corresponding weight are multiplied, and then
the results are summed. That is, the output of the perceptron is calculated as:

Z=wiX1 +wyxy + -+ wyx, +b

Here b is a bias (a parameter that changes the overall effect of the inputs) that
is added to the model so that the system becomes more flexible.

Activation Function: Depending on the input, the perceptron will only
produce two outputs: that is, it will only produce values of 0 or 1. This process is done
through the activation function. The simplest activation function is the signum

function, which takes a value and converts itto O or 1:

_{1agar220
Y= 0agarz <0

This activation function allows the perceptron to perform the classification
task.
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Perceptron training process. The perceptron training process is based on
optimizing the variables. The main goal of the model is to correctly classify the output
by updating the weights and changing the bias. The gradient descent algorithm is used
In the perceptron training process, that is, it calculates how much the model's output
deviates from the true response and updates the weights to minimize this error.

Applications of the perceptron. Although the perceptron is a simple and
effective model, it is used only to solve linear classification problems. Linear
separation is the process of finding a single straight line that separates a data set into
two groups. Perceptrons are mainly used in the following areas:

Classification. Perceptrons are mainly used in classification problems. For
example, image recognition, separating emails into spam and non-spam, etc.
Perceptrons cannot perform more than two classes, but this makes them very efficient
and fast.

Handwritten digit recognition. Perceptrons were used in many early
handwritten digit recognition systems. Each pixel of the digits to be classified is used
to feed the perceptron model. The model then learns the weights needed to classify
the digit.

Use in simple networks. Perceptrons are particularly well suited for working
on small and simple systems. For its effective use, it is important that the classes and
inputs of the model are clear and simple. In addition, the fast performance of the
perceptron allows it to be used in fast decision-making systems.

User Behavior Detection. Perceptron models can also be used in some
applications, such as generating recommendations based on user choices. Perceptrons
can be used to solve classification problems based on the user's previous decisions.

Limitations of the Perceptron. One of the main limitations of the perceptron
is that it can only solve linear classification problems. This means that if the data set
has a complex geometric shape that can be divided into multiple classes, the
perceptron cannot solve this problem. However, complex systems such as deep

learning systems and multilayer neural networks help to overcome this limitation.
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The perceptron is one of the first models in the field of artificial intelligence
and machine learning, and its working principle and foundations have been the basis
for the development of modern systems today. The perceptron is a simple and
effective model, which is mainly used to solve classification problems. Although it is
used only for linear classification, its training process and working principle paved
the way for the basic concepts of deep learning and played an important role in the
development of artificial intelligence systems.
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