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ABSTRACT

Statement of a problem and procedure of vector optimization of the neural-network 
classifier architecture is considered. As a criterion function, the scalar convolution 
of criteria under the nonlinear scheme of compromises is offered. Search methods 
of optimization with discrete arguments are used. The example, neural-network 
classifier of texts, is given.

INTRODUCTION

An artificial neural network is an information processing paradigm that can serve 
as a part of a techno-social system for modern economical and governmental 
infrastructures. The key to artificial neural networks is that their design enables them 
to process information in a similar way to our own biological brains, by drawing 
inspiration from how our own nervous system functions. This makes them useful 
tools for solving problems like language processing, data mining, etc, which our 
biological brains can do easily.

An artificial neural network is inspired by the way biological nervous systems, 
such as the brain, process information. The key element of this paradigm is the novel 
structure of the information processing system.

It is composed of a large number of highly interconnected processing elements 
(neurons) working in unison to solve specific problems. Artificial neural networks, 
like people, learn by example. An artificial neural network is configured for a 
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specific application, such as pattern recognition or data classification, through a 
learning process. Learning in biological systems involves adjustments to the synaptic 
connections that exist between the neurons. This is true of artificial neural networks 
as well.

Neural network classifiers are an important kind of artificial neural networks. 
They are applicable in technical and medical diagnostics, classification of various 
information sources, etc. Figure 1 shows the structure of a generalized q- layer neural 
network classifier with direct connections.
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Let us present the necessary information from neural networks theory (Bodyansky, 
E.V. & Rudenko, O.G. 2004), (Borisov, V.S. 2007), (Golovko, V.A. 2001). An 
artificial neural network is a set of neural elements and connections among them.

Each neuron (Figure 2) has a group of synapses, i.e., unidirectional connections 
of inputs with outputs of other neurons. Each synapse is characterized by the value 
of synaptic connection or its weight w

i
 (it can be found during the neural network 

training). A neuron has the current state, specified as the weighted sum of its inputs: 
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. The output of a neuron is a function of its state, which is called the 

Figure 1. The neural network classifier



 

 

14 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/multicriteria-synthesis-of-neural-network-

architecture/208381

Related Content

Conflict Risk and Defense Expenses and Their Impact on the Economic

Growth
Hasan Dinçer, Ümit Hacoluand Serhat Yüksel (2018). Handbook of Research on

Military Expenditure on Economic and Political Resources (pp. 1-23).

www.irma-international.org/chapter/conflict-risk-and-defense-expenses-and-their-impact-on-the-

economic-growth/206673

AI and Robotics Integration for Smart Marketing: A Study of India's

Automotive Component Industrial Clusters
E. Bhaskaran (2025). Leveraging AI-Powered Marketing in the Experience-Driven

Economy (pp. 299-334).

www.irma-international.org/chapter/ai-and-robotics-integration-for-smart-marketing/376261

Classification and Management of Commercial Vehicle Production
Jiang Zhi (2021). International Journal of Circular Economy and Waste Management

(pp. 16-19).

www.irma-international.org/article/classification-and-management-of-commercial-vehicle-

production/281609

Organic Food Production and Consumption Policies and Strategies
José G. Vargas-Hernández (2021). Handbook of Research on Reinventing

Economies and Organizations Following a Global Health Crisis (pp. 428-441).

www.irma-international.org/chapter/organic-food-production-and-consumption-policies-and-

strategies/282265

Finding Inner Strength in the Face of Adversity Kgopolano GROW Group

Empowerment Journey: Botswana
Keitseope Nthomang (2019). Socio-Economic Development: Concepts,

Methodologies, Tools, and Applications  (pp. 1614-1631).

www.irma-international.org/chapter/finding-inner-strength-in-the-face-of-adversity-kgopolano-

grow-group-empowerment-journey/215803

http://www.igi-global.com/chapter/multicriteria-synthesis-of-neural-network-architecture/208381
http://www.igi-global.com/chapter/multicriteria-synthesis-of-neural-network-architecture/208381
http://www.igi-global.com/chapter/multicriteria-synthesis-of-neural-network-architecture/208381
http://www.irma-international.org/chapter/conflict-risk-and-defense-expenses-and-their-impact-on-the-economic-growth/206673
http://www.irma-international.org/chapter/conflict-risk-and-defense-expenses-and-their-impact-on-the-economic-growth/206673
http://www.irma-international.org/chapter/ai-and-robotics-integration-for-smart-marketing/376261
http://www.irma-international.org/article/classification-and-management-of-commercial-vehicle-production/281609
http://www.irma-international.org/article/classification-and-management-of-commercial-vehicle-production/281609
http://www.irma-international.org/chapter/organic-food-production-and-consumption-policies-and-strategies/282265
http://www.irma-international.org/chapter/organic-food-production-and-consumption-policies-and-strategies/282265
http://www.irma-international.org/chapter/finding-inner-strength-in-the-face-of-adversity-kgopolano-grow-group-empowerment-journey/215803
http://www.irma-international.org/chapter/finding-inner-strength-in-the-face-of-adversity-kgopolano-grow-group-empowerment-journey/215803

