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ABSTRACT

Explanatory note to the thesis "Image processing system using fuzzy neural

networks" contains pages - 110, sections - 6, figures - 30, tables - 2, used sources -

17.

Keywords  -  neural  network;  fuzzy  network;  fasification;  dephasification;

segmentation; filtration.

The purpose of scientific work: development of a fuzzy neural network for

image processing.

Thesis deals with the theoretical and software part of the development of

fuzzy neural network for medical image processing and classification. The author

substantiates  the  relevance  of  using  fuzzy  neural  networks  to  solve  the

classification problem, analyzes the existing topologies of fuzzy neural networks

and fuzzy classifiers, the main algorithms for improving the results, identified their

shortcomings and proposed a solution to eliminate them.

To solve the classification problem, it is proposed to use the fuzzy neural

network  NEFCLASS.  This  software  architecture  allows  you  to  create  a  neural

classifier that can compete with the results of existing solutions using other types

and  topologies  of  neural  networks.  And  expands  the  range  of  calculations

performed to classify the input data.



РЕФЕРАТ

Пояснювальна записка до дипломної роботи «Система обробки зображень

за допомогою нечітких нейронних мереж» містить сторінок - 110, розділів - 6,

рисунків - 30, таблиць – 2, використаних джерел - 17.

Ключові  слова  –  нейронна  мережа;  нечітка  мережа;  фазифікація;

дефазифікація; сегментація; фільтрація.

Мета  наукової  роботи: розробка  нечіткої  нейронної  мережі  для  обробки

зображень.

В  дипломній  роботі  розглядається  теоретична  та  програмна  частина

розробки  нечіткої  нейронної  мережі  для  обробки  медичних  зображень  та

класифікації.  Автором  обґрунтовано  актуальність  використання  нечітких

нейронних мереж для вирішення задачі класифікації, проведено аналіз існуючих

топологій  нечітких  нейронних  мереж  та  нечітких  класифікаторів,  основних

алгоритмів для покращення результатів, виявлено їх недоліки та запропоноване

рішення, що дозволяє їх усунути.

Для  вирішення  задачі  класифікації  запропоновано  використати  нечітку

нейронну  мережу NEFCLASS.  Дана  програмна  архітектура  дозволяє  створити

нейронний  класифікатор,  який  може  мати  конкурентну  спроможність  з

результами  уже  існуючих  рішень  за  допомогою  інших  типів  і  топологій

нейронних  мереж.  Та  розширює  спектр  виконуваних  обчислювань  для

класифікації вхідних даних.
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Glossary

CT - Computed tomography

US – Ultrasound

ADD - Analog-Digital Device

MRI - Magnetic resonance imaging

RND - radionuclide (research)

RFP – radiopharmaceutical (research)

ANN - Artificial neural network

SVM - Support Vector Machine

FNN - Fuzzy Neural Network

TSK - Takagi-Sugeno-Kanga (network)

ANFIS - Adaptive Network Based Fuzzy Inference System

CNN - Convolutional Neural Network

RBFNN - Radial Basis Functions Neural Network

AF - Activation Function
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INTRODUCTION

Today  it  is  difficult  not  to  notice  the  rapid  development  of  technology.  They

penetrate into every sphere of human life, thus creating more comfortable conditions.

However, one of the most discussed and interesting topics today is neural networks. It is

difficult not to appreciate their contribution to the existence of each person. They are able

to solve a wide range of problems, from forecasting to decision-making using artificial

intelligence and automatic control, such as autopilot in cars.

It is also worth noting the great contribution of artificial neural networks in the

development of modern medicine. It is thanks to neural networks, doctors and medical

scientists  that  it  has become much easier  to study,  investigate  various drugs,  organs,

tissues,  cells,  and diagnose patients with various diseases.  Since most  studies require

different types of visual information, whether cells in a microscope or an X-ray, they can

all be presented as an image that can be digitized and processed for more convenient and

detailed study. For these tasks,  artificial neural  networks are used,  which are able to

process medical images and classify objects on them. The most popular neural networks

used for image processing tasks are convolutional neural networks.

The relevance

Today's predictions on data coming from medical systems have become realistic, it

requires better and better algorithms and computing power. That is why researchers who

are  at  the  forefront  of  scientific  positions,  turn  to  computer  systems  to  obtain  the

maximum  possible  computing  power.  An  analysis  of  the  complexity  of  current

computational  problems  in  various  fields  of  science  and  technology  shows  that

computers with very high power are needed to solve them.

This paper will investigate the influence of neural networks on the processing of

medical images and the classification of objects in these images. Fuzzy neural networks

will be used as classifiers. The principle of fuzzy neural networks is slightly different



from convolutional neural networks, so the aim of this work is to study the effectiveness

of  fuzzy  neural  networks  as  classifiers  of  objects  in  medical  images,  as  well  as  the

effectiveness of hybrid neural networks in solving the classification problem.

The purpose and objectives of the thesis is to develop topology of the fuzzy

neural network to solve the problem of classification of images on a set of images of

computed tomography of the human lung, which are presented in the form of a data

sample. Based on this sample, it is necessary to teach fuzzy neural network to recognize

artifacts in the lungs, tumors, malignancies, inflammation, etc. The paper will present

several  types of  neural  network topologies,  consider  the topology of  a hybrid neural

network, evaluate the advantages and disadvantages of each. 

The object of study for one of the selected topologies it is necessary to consider

the methods of solving the classification problem, to build an algorithm for structural-

parametric synthesis,  to evaluate the problems of constructing a training sample for a

fuzzy neural network.

The subject of research there is a neuro fuzzy classifier for solving problem image

processing.
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