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Abstract Today, an increase in the incidence of oncological diseases remains a significant problem of modern
healthcare. Various categories of the population are at risk of developing this disease. In this regard, timely diagnosis
of oncological diseases and their prevention is one of the priorities. Early detection and high diagnostic accuracy
contribute to improving the effectiveness of treatment measures and increasing the life expectancy of patients.

The use of information technologies in the field of medicine is developing rapidly, which contributes to a significant
improvement in the quality of diagnosis, treatment and monitoring of patients The modern medical sector has a wide
variety of decision support systems designed to optimize clinical processes and improve the accuracy of medical decisions
Expert systems are being implemented to improve the accuracy and timeliness of cancer diagnosis, providing support
to medical professionals in the clinical decision-making process and contributing to the optimization of patient
treatment. The main purpose of this study is to conduct a scientific analysis and systematization of approaches used
in expert systems for the diagnosis and treatment of oncological diseases. The key task is to determine the optimal
method for developing an expert system that facilitates the most accurate diagnosis of the disease.An urgent problem
solved within the framework of this study is the justification of the choice of a methodological approach to building an
intelligent system that helps to accelerate and improve the accuracy of data analysis, as well as the formation of
recommendations for the treatment of oncological diseases in the Semipalatinsk region.
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INTRODUCTION

Currently, one of the key health problems is the steady increase in the incidence of malignant
neoplasms. This necessitates the development and implementation of effective methods for the
prevention, early diagnosis and treatment of this disease.This disease occurs in representatives of
various age groups of the population. For this reason, one of the most important tasks is to ensure the
early detection of cancer and the implementation of effective preventive measures. Early detection and
high diagnostic accuracy are key factors contributing to increasing the effectiveness of therapeutic
interventions and prolonging the life expectancy of patients.The introduction and integration of
information technologies into medical practice is accompanied by intensive and accelerated
development. In modern medical practice, various clinical decision support systems are actively used,
aimed at improving the accuracy of diagnosis and optimizing therapeutic strategies for various
diseases.Specialized expert systems have been developed to improve the accuracy, objectivity and
timeliness of cancer diagnosis, which support clinical decision-making and help optimize treatment
processes.

MATERIALS AND METHODS

Within the framework of this study, classical methods of scientific analysis, synthesis, and classification
are used to systematize and comprehensively evaluate the methodological approaches under study,
which makes it possible to identify structural relationships and determine key parameters of the
effectiveness of applied solutions. In the field of malignant neoplasm diagnostics, many expert systems
based on various methodological concepts and algorithmic models have been developed and
implemented. These systems are designed to support clinical decision-making by improving the
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accuracy, objectivity and efficiency of the diagnostic process, which ultimately contributes to improving
the quality of medical care and reducing the risk of diagnostic errors.In this study, in addition to the
methods of scientific analysis, synthesis and classification technologies are used for a comprehensive study
and systematization of the studied material. For the purposes of cancer diagnosis and research, various
expert systems have been developed and improved to improve the effectiveness of clinical analysis and
decision support.A number of studies have proposed automated diagnostic systems for detecting breast
cancer based on the use of associative rules (AR) and neural networks (NN). To validate the effectiveness
of the developed models at the testing stage, the triple cross-validation method is used using the
appropriate data sets[1]. There are approaches using semantic web and natural language analysis. A list of
acceptable tokens is generated, which will be sent to the medical expert system or DDSS for breast cancer
diagnosis. The proposed model yielded a 64% improvement over the model that accepts raw input data
from patients/users[2].In [3], physical research methods are proposed in expert systems for the diagnosis
of oncological diseases. The localization of diseases in the esophagus, stomach, intestines, pancreas, liver
is considered [3]. There are expert systems for making a diagnosis based on criteria parameters, which also
give good results[4]. There is also a fuzzy expert system for diagnosing various types of cancer. The use of
fuzzy logic methods works well for multiple localities for cancer diagnosis[5]. The paper [6] suggests the
use of intelligent screening for the diagnosis and treatment of oncological diseases. Rather than
developing traditional statistical models, a knowledge base is being formed by accumulating patterns
obtained from analyzing similar situations (in terms of a large number of parameters) with other
patients.[6]The approach of building an expert system using a hybrid method is also used. The system was
developed by implementing two methods: the direct chain method to track each symptom experienced by
the patient in accordance with the conditions when accessing the system, then switching to using the
confidence factor method to determine the percentage of confidence that the patient is experiencing a
condition/symptom, this is done to ensure the accuracy of the results obtained [7]. Approaches to
building an expert classification system by risk groups based on the application of a production model for
the formalization of medical knowledge have been proposed. A model of the change in the number of
cancer patients based on the mathematical apparatus of continuous Markov chains is shown, which differs
in that it is based on a generalized classification system of observables, which is adopted in the oncological
service, and the latent period of the disease course was taken into account. An expert classification system
by risk groups is shown, which is based on the application of product models for the formalization of
medical knowledge, which, in comparison with other systems, allows you to create a personal risk
reduction program based on the analysis of all the data obtained[8]. The study analyzes modern
methodological approaches used in the development of expert systems designed to diagnose and support
the treatment of malignant neoplasms. As a result, both the advantages and limitations of the key
approaches were identified, which allowed for their systematization and classification based on the criteria
of applicability, taking into account the specific localization of the oncological focus. This differentiated
approach contributes to a more accurate adaptation of diagnostic and therapeutic methods to the specifics
of each type of malignant disease, increasing the effectiveness of clinical solutions and the quality of
medical care.

RESULTS AND DISCUSSION

Neural networks are widely used in various medical tasks, including the detection of pathologies, their
classification, diagnosis, and other related processesln particular, neural networks based on the Hamming
network architecture are used to solve a wide range of tasks, including knowledge analysis and structuring,
object identification and classification, conceptual modeling, knowledge formalization, creation of
specialized scenario databases, training of neural network models and development of prototypes of
intelligent systems. These expert systems make it possible to develop artificial intelligence systems for self-
learning, analysis, and making recommendations for the treatment of oncological diseases [9-17].

To construct an intelligent system based on neural networks, the following step-by-step approach to solving
the problem of analysis and making recommendations is proposed:
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1. Knowledge analysis and extraction, identification of key elements, conceptualization and modeling of
the obtained data;

2. Creation and formalization of a knowledge model;

3. Creation of a database of script questions, training a neural network using this database;

4. Creation of a prototype of an intelligent system.

Knowledge analysis and acquisition, identification, conceptualization

At this stage of the study, a comprehensive analysis of the subject area was carried out in order to identify
and comprehend key tasks, as well as systematize detailed requirements reflecting the main characteristics
and features of the object under study. An informal description was formed, which serves as the basis for
further modeling. In addition, the central concepts and objects of the subject area, their input and output
parameters are defined. As part of the work, a methodological basis for solving the problem was developed,
as well as the necessary set of knowledge and information resources to ensure the achievement of research
goals. At this stage, data was collected on the medical indicators of patients with lung cancer over the past
5 years in the region and the main assessment indicators were identified. Medical indicators were
determined, and answers to the questions that will be included in the questionnaire to create the
knowledge base of the intelligent system.An online questionnaire for the diagnosis of lung cancer will be
developed in accordance with the provisions of the European Protocol, providing standardized data
collection.This questionnaire will also include 2 questions regarding the place of birth and residence of
patients in order to take into account the effects of radioactive contamination as a result of nuclear
tests. The weight of each answer will be distributed by gradation relative to the total specific gravity for the
subsequent construction of a Hamming neural network. It is planned to complete an online questionnaire
for more than 1,000 people to obtain reliable data for the implementation of a neural network(fig.1).
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Fig. 1 Survey results

The received responses will be processed in the Power BI package. Then a mathematical model will be
created in Python, and a database of patient responses in SQL.

Creation of a knowledge model, formalization of knowledge

At this stage, it is planned to formalize questions and answers from the oncoanamnesis card of patients
for subsequent data processing by the expert system.

Creating a database of script questions, training a neural network

At this stage, it is planned to create a database of questions and train a neural network based on data
obtained from an online patient questionnaire.

Creation of a prototype of an intelligent system.
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At this stage, the architecture, structure of the intelligent system, file data exchange, an infological model
of the system will be created, a datalogical, physical and logical design of the system will be carried out,
and a web application for medical organization employees will be developed (fig.2).

The "Sympioms’ The "Analyses” module Modsie
Th."Dizgaastics Apolicaion The Cortslater
module modulg

The "Trsatment" modyle The Forecast moduls

Fig. 2 Functional diagram of the intelligent oncology system

The following algorithm of the neural network learning process is proposed(fig.3):

The neural network learning process

Database
The network is trained
Parameter Signal propagation over
Selection a neural network I
Error calculation

Fig. 3. The learning process of a neural network

The following system structure is proposed(fig.4):
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Fig. 4. System architecture

This study implements a set of methodological approaches, including methods of scientific analysis and
synthesis, ensuring the systematic study and integration of the data under study. The analysis of strategies
used in the development of expert systems for diagnostics in oncological therapy is carried out. The key
advantages and disadvantages of the main approaches are identified. The most appropriate and preferred
approach, widely used today in expert systems, was the use of neural networks based on the principles of
Hopfield networks.

CONCLUSION

This study presents a comprehensive analysis of modern methodological approaches used in the
development of expert systems for the diagnosis and therapy of malignant neoplasms. Special attention is
paid to evaluating the effectiveness of these approaches in clinical practice, which makes it possible to
identify their practical significance and potential for improving the quality of medical care for cancer
patients. The key advantages and limitations of the main methods are characterized. The study provides
a classification of methods used in expert systems that are aimed at diagnosing oncological diseases.

The results obtained made it possible to identify the most effective and adaptive approaches used in
various oncological pathologies, which forms the methodological basis for the development of a prototype
information and diagnostic system.The use of neural networks has been identified as the most optimal
and promising approach, which is currently used in modern expert systems. Neural networks can
effectively solve the following tasks: knowledge analysis and acquisition, identification, conceptualization,
building a knowledge model, formalizing knowledge, creating a repository of question scenarios, training
neural networks, building a prototype of an intelligent system. These expert systems make it possible to
develop artificial intelligence systems for self-learning, analyzing, and making recommendations on cancer
treatment for a wide range of tumor locations.

485



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 135,2025
https://theaspd.com/index.php"

Acknowledgement
«This research has been/was/is funded by the Science Committee of the Ministry of Science and Higher Education
of the Republic of Kazakhstan (Grant No. AP 23485656)».

REFERENCES

[1] M. Karabatak, and I. Cevdet, “An expert system for detection of breast cancer based on association rules and neural network”
, Expert Systems with Applications, Volume 36, Issue 2, Part 2, pp. 3465-3469, March 2009.

[2] O. Oyelade, A. Obiniyi, S. Junaidu, and S. Adewuyi, “Patient symptoms elicitation process for breast cancer medical expert
systems: A semantic web and natural language parsing approach”, Future Computing and Informatics Journal, Volume 3, Issue
1, June 2018, pp. 72-81, 2018.

[3] M. Davydov, V. Selchuk, V. Nikitaev, O. Nagornov, A. Pronichev, A., V. Dmitrieva, E. Polyakov, V. Rasulov, P. Kononets, S.
Melikhov, 1. Akimov, Z. Aidunbekov, V. Kadashev, A. Lavrova, V. Golovanova, A. Pashnuk, and V. Strigin, “Physical research

methods in expert systems of oncological disease diagnostics”, Bulletin of the Lebedev Physics Institute: Volume 42, pp. 237-
239, 2015.

(4] A. Shereen, and M. Amira, “A prototype for breast cancer detection and development probability expert system —
Towards a supportive tool”, E-Health and Bioengineering Conference (EHB), DOI: 10.1109/EHB.2015.7391354, 2015.
(5] R. Boadh, R. Grover, M. Dahiya, A. Kuma, R. Rathee, Y. Rajoria, M. Rawat, and S. Rani, “Study of fuzzy expert system

for the diagnosis of various types of cancer”, Materialstoday: Proceeding, Volume 56, Part 1, pp. 298-307, 2022.

[6] N. Bakhtadzea, V. Belenkiyb, V. Pyatetskyc, E. Sakrutina, and I. Nikulina, “Intelligent Screening for Diagnostic and Treatment
of Cancer Diseases”, International Conference on Knowledge Based and KES2017, 6-8 September 2017, Marseille, France,
pp.325-333, 2017.

[7] E. Wahyuni, “Expert System of Lymph Node Detection Using Hybrid Method”, Vol. 8 No. 1 (2023): Journal Of Dynamics,
pp.118-127, 2023.

[8] A. Keles, and U. Yavuz, “Expert system based on neuro-fuzzy rules for diagnosis breast cancer”, Expert Systems with
Applications, Volume 38, Issue 5, May 2011, pp. 5719-5726, 2011.

[9] S. Morio, S. Kawahara, N. Okamoto, T. Suzuki, T. Okamoto, M. Haradas, and A. Shimizu, “An expert system for early
detection of cancer of the breast”, Computers in Biology and Medicine, Volume 19, Issue 5, pp. 295-305, 1989.

[10] E. Apasiya, A. Salifu, P. Agbedemnab, “New Approaches to the Prognosis and Diagnosis of Breast Cancer Using Fuzzy Expert
Systems”, Journal of Computer and Communications, Vol.12, No.5, May 2024, pp. 571-579, 2024.

[11] R. Safdari, H. Arpanahi, M. Langarizadeh, M. Ghazisaiedi, H. Dargahi, and K. Zendehdel, “Design a Fuzzy Rule-based Expert
System to Aid Earlier Diagnosis of Gastric Cancer”, Acta Inform Med., 26(1), pp.19-23, 2018.

[12] J. Durkin, “Expert Systems: Design and Development”, New York, 1994.

[13] P. Jackson, “Introduction to Expert Systems”, 3rd edition, Wesley, Boston, 1998.

[14]]. Giarratano, “Expert Systems Principles and Programming”, 3rd edition, United States, 1998.

[15] R. Kunhimangalam, S. Ovallath, and P. Joseph, “A Novel Fuzzy Expert System for the Identification of Severity of Carpal
Tunnel Syndrome”, Bio Med Research International, 2013.

[16] O. Gashteroodkhani, M. Majidi, and M. Etezadi-Amoli, “A Fuzzy-based Control Scheme for Recapturing Waste Energy in
Water Pressure Reducing Valves”, IEEE Power and Energy Society General Meeting (PESGM), Portland, OR, pp. 1-5, 2018.

[17] R. Nohria, “Medical Expert System- A Comprehensive Review”, Research, 2015.

[18] R. Tariq, “Make Your Own Neural Network”, CreateSpace Independent Publishing Platform, 2016.

[19] S. Toby, “Programming Collective Intelligence: Building Smart Web 2.0 Applications”, Shroff/O'Reilly, First Edition, 2011.

486



