SC

scientific conferences

'.\.)
S S s s s cxrrEEE s s s aE s

- S S N b
J_ N S N N T N I T
g

— —
»..h‘-; 0% GE v N el e

T Ty e e ...,r—.,..-, )

" ;;;&m o | am G i ;| .nim”'

VIl international scientific conference
Beijing. China
12-13.03.2024

Scientific conferences



SCIENCE IN MODERN
SOCIETY

Proceedings of the international Scientific
and Practical Conference

12-13 March 2024

BEIJING. CHINA
2024

ubDC 001.1
BBC 1

VIl International Scientific and Practical Conference « Science in
modern society» March 12-13, 2024, Beijing. China. 83 p.

ISBN 978-91-65423-59-6
DOl https.//doi.org/10.5281/zenodo. 10830233

Publisher: «SC. Scientific conferences»

Main organization: a rtm Ed l %

Editor: Hans Muller

Layout: Ellen Schwimmer

The conference materials are in the public domain under the CC BY-
NC 4.0 International license.

The publisher is not responsible for the materials published in the
collection. All materials are provided in the author's edition and
express the personal position of the participant of the conference.

The sample of the citation for publication is Gugnin Aleksandr,
Lisnievska Yuliia ANTIFADVERTISING IN THE HOTEL BUSINESS // Vil
International Scientific and Practical Conference «Modern science:
fundamental and applied aspects», March 12-13, 2024, Beijing.
China. Pp.9-11, URL: https://sconferences.com

Contact information
Website: https.//sconferences.com

E-mail: info@sconferences.com


https://doi.org/10.5281/zenodo.10830233
https://sconferences.com/
https://sconferences.com/
mailto:info@sconferences.com

Content

Agricultural sciences

Fatullayev Parviz Ulker
INHERITANCE OF BREEDING CHARACTERISTS OF DURUM WHEAT (TRITICUM DURUM Desf.) DURING
HYBRIDIZATION IN THE CONDITIONS OF NAKHICHEVAN AUTONOMOUS REPUBLIC OF AZERBAIJAN

Economic sciences
Bakhodir Kahramonovich Mukhamedzhanov
COMPLIANCE AND RISK MANAGEMENT IN INTERNATIONAL HUMANITARIAN ORGANIZATIONS
Shafiga Rasulzada
THE IMPACT OF ERP IN THE TRANSPORTATION INDUSTRY

Medical sciences

Arman Khozhayev, Akniyet Yegimbay, Yan Tairov, Alua Abylgazina, Aidana Maulenbai,

Nurzhay Yerzhan, Ulzhan Kadirbek, Nazilya Rustamova, Estella Ibraimova

PALLIATIVE CARE FOR CANCER PATIENTS AND THE CRITERION OF QUALITY OF LIFE

Dzhamol Kholmatov, Shahnoza Isupova, Parichehra Murodova

HEARING FUNCTION IN CHILDREN AFTER THE IMPACT OF CORONAVIRUS INFECTION (COVID-19)
Izbassarova Akmaral Shaimerdenovna, Andassova Zhanar Murzakalievna,

Nurlybaeva Gulnaz Askhatovna, Ibraeva Olga Shardarbekovna, Beisenbaeva Galiya Gabitovna,
Ainabek Balzhan Usipbekovna, Ismailov Azizi Karipovich, Izbassarova Assel Serzhanovna

EARLY REHABILITATION MEASURES AFTER ISCHEMIC STROKE IN HOSPITAL

Andrey Leonidovich Yarosh, Natalia Vitalievna Oleynik, Alexandr Valentinovich Soloshenko,

Andrey Andreevich Pustovgar

OUR FIRST EXPERIENCE OF USING THE DEVELOPED ROBOTIC DEVICE FOR CORE BIOPSY OF
PANCREATIC NEOPLASMS

Pedagogical sciences
Alina Tulegenova

GAMIFICATION IN THE ESL CLASSROOM

Kuanali Gulina, Zhaksybayev Murat Bodinovich

METHODS OF USING ELECTRONIC RESOURCES IN THE PREPARATION OF A BIOLOGY TEACHER

Phan Kim Huong, Bui Hoang Tan

AN ANALYSIS OF TESTING AND ASSESSMENT ACTIVITIES OF STUDENTS’ LEARNING RESULTS: A CASE
STUDY AT THE HIGH SCHOOL OF CAN THO UNIVERSITY

Ulukbash Tolkyn Zhalgasbaykyzy, Zhaksybayev M.B.

THE CURRENT STATE AND PROSPECTS FOR THE DEVELOPMENT OF FUNCTIONAL LITERACY OF
SCHOOLCHILDREN IN BIOLOGICAL EDUCATION

Philological sciences

Kovalenia Alecia

MANIFESTATION OF ETHNO-CULTURAL SPECIFICITY IN COMPARISONS WITH PRECEDENT NAMES
Vavryniv Olena Stepanivna

STUDY OF SELF-ESTEEM OF HIGHER EDUCATION ACQUIRES

Philosophical sciences

Vjislav Stojanovi¢
THE ESSENCE AND FORM: NEW RELIGIOUS MOVEMENTS IN THE USA AND THE USSR AT THE END OF
THE 20TH CENTURY

11

15

18

24

27

29

34

38

48

52

55

57



Technical sciences

Mukhamedieva Dilnoz, Toirov Shukhrat, Abduvaliev Jurabek, Kurbonova Mekhri

MOQODELS OF A SUGENO TYPE FUZZY LOGICAL SYSTEM IN THE PRESENCE OF A LIMITED VVOLUME OF
DATA

0.0. Aliyeva

STUDIES OF LOW-WASTE CATIONISATION SCHEMES FOR CHEMICAL DESALINATION AND WATER
SOFTENING PROCESSES

Panteikov Sergei Petrovych

ANALYTICAL RESEARCHES OF REACTION CONDITIONS OF STEPWISE MANGANESE REDUCTION
FROM ITS DIOXIDE BY CO GAS FROM THE POSITION OF THERMODYNAMICS

Sabina Mahmudova Vakil gizi, Nazli Ajdarova Jeyhun gizi

LEARNING MODELS OF ARTIFICIAL INTELLIGENCE

59

63

66

74



Technical sciences

MODELS OF A SUGENO TYPE FUZZY LOGICAL SYSTEM IN THE PRESENCE OF A LIMITED VOLUME
OF DATA

Mukhamedieva Dilnoz

Professor, Doctor of Technical Sciences, Department of Digital Technologies and Artificial
Intelligence, “Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National
Research University, Tashkent, Uzbekistan

Toirov Shukhrat

PhD, Department of Digital Technologies and Artificial Intelligence,

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National Research
University, Tashkent, Uzbekistan

Abduvaliev Jurabek

Bachelor student, Department of Digital Technologies and Artificial Intelligence, “Tashkent
Institute of Irrigation and Agricultural Mechanization Engineers” National Research University,
Tashkent, Uzbekistan

Kurbonova Mekhri

Bachelor student, Department of Digital Technologies and Artificial Intelligence, “Tashkent
Institute of Irrigation and Agricultural Mechanization Engineers” National Research University,
Tashkent, Uzbekistan

Abstract

This paper discusses the construction of a model of a fuzzy logic system of the Sugeno type
in the presence of a limited amount of data. The Sugeno model is a fuzzy logic method that allows
nonlinear and complex systems to be approximated based on a set of rules expressed in linguistic
form. The main advantage of the Sugeno model is the ability to create a transparent output system
that is easily interpreted by humans.

This paper explores the application of the Sugeno model to solve classification, regression or
control problems with a limited amount of data. Instead of traditional supervised learning, which
requires a large amount of labeled data, a technique is used to build a model based on expert
knowledge and a limited amount of data. This allows you to effectively use existing data and create
models that can be applied in settings with limited access to data or small samples. The purpose
of the work is to study the capabilities of the Sugeno model in conditions of a limited amount of
data and to identify its applicability for solving practical problems. The study will examine the
construction of the model, the definition of linguistic variables and inference rules, and the
evaluation of its performance on small data. The results of this study may be useful for
practitioners in the field of machine learning and artificial intelligence, as well as for developers of
control and decision-making systems who need to work with a limited amount of data.

Keywords: Sugeno model, classification, accuracy, small data set, fuzzy logic method, results.

1. Introduction. With the advancement of technology and access to large amounts of data,
machine learning has become an integral part of many areas of science and industry. However, in real-
world situations there are often situations where access to large amounts of data is limited or difficult,
which poses challenges to traditional machine learning methods. Research into the possibilities of
building machine learning models with a limited amount of data becomes relevant in light of the need
for effective algorithms for analyzing information and making decisions. In this context, the Sugeno type
fuzzy logic model is a promising approach that allows the creation of transparent and interpretable
models based on limited data and expert knowledge. The purpose of this work is to study the applicability
of the Sugeno model for small amounts of data and evaluate its effectiveness in solving practical
classification or regression problems. This study will examine the construction of the Sugeno model based
on a small data set, as well as analyze its results and compare it with other machine learning methods

[1].



This research has important practical significance for various fields, including industry, medicine,
finance and others, where access to data is limited, but the construction of effective models for data
analysis and decision-making is required. The relevance of this work lies in the fact that in real conditions
there are many situations where access to a large amount of data is limited, for example, due to the high
costs of collecting it or the unavailability of information. In such cases, using traditional machine learning
training methods, which require large amounts of labeled data, becomes difficult or impossible. However,
even with limited data, it is necessary to be able to build machine learning models to solve various
problems such as classification, regression or control. In this context, the use of a Sugeno-type fuzzy logic
model is a promising approach because it allows efficient use of available data and expert knowledge to
create transparent and interpretable models [2].

Thus, the relevance of this work lies in the study of the capabilities of the Sugeno model in the
presence of a limited amount of data and its applicability for solving practical problems in conditions of
limited access to data or small samples. The results obtained can be useful for developers of control
systems, decision making and other areas where work with a limited amount of data is required. In
addition, conducting research on building the Sugeno model based on a small amount of data is relevant
from the point of view of increasing the interpretability of machine learning models. A Sugeno-type
model has the property of interpretability, which makes it easy to understand the principles of its
operation and explain the adoption of specific decisions. This is especially important in areas where model
decisions are required to be explainable, such as medicine or finance. Thus, studying the applicability of
the Sugeno model with a limited amount of data has not only theoretical but also practical significance,
opening up new prospects for the application of machine learning methods in conditions of limited data
availability [3].

2. Materials and methods.

To build the Sugeno-type model with a small amount of data, it is necessary to use machine
learning methods that can effectively work with a limited number of training examples. In the context
of this study, various algorithms can be used, such as data clustering allows you to select similar objects
into groups, which can be useful when analyzing small data sets. Examples of such methods are k-means,
DBSCAN, and hierarchical clustering. Regression models predict numerical values based on input
features. In the context of the Sugeno model, models can be used to estimate the parameters of fuzzy
rules [4,5].

Given the limited data, it is important to select the most informative features for building a model.
Feature selection methods such as principal component analysis (PCA) or importance-based feature
selection methods can be useful. To increase the diversity of training examples, data augmentation
methods can be used. This allows you to create new training examples based on existing ones by
modifying them, for example by distorting images or adding noise.

In addition to choosing methods, it is important to correctly preprocess the data, analyze it, and
assess the quality of the model. This includes steps such as cleaning the data from outliers and missing
values, scaling features, splitting the data into training and testing sets, and assessing the quality of the
model using appropriate metrics. Thus, to build a Sugeno model with a small amount of data, it is
necessary to choose methods that can work effectively with a limited number of training examples, and
to correctly preprocess the data and assess the quality of the model.

3. Results.

The results of a study to build a Sugeno type model with a small amount of data may include the
following aspects:

Model quality assessment includes various metrics such as accuracy, recall, F1-measure and
accuracy. These metrics help you understand how well a model is able to classify or predict values based
on input data. Analysis of the importance of features allows you to determine which of them have the
greatest impact on the results of the model. This can be useful information for understanding the model's
decision-making process. It is important to be able to generalize the results obtained and draw
conclusions about the applicability of the model in real conditions. This may include assessing its
effectiveness against new data and identifying its strengths and weaknesses.

Thus, the results of a study on building a Sugeno model with a small amount of data may include
assessing the quality of the model, the importance of features, generalizing the results and comparing
with other models.
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The results obtained demonstrate a classification accuracy of 1.0. This means that the model
correctly classified all samples in the data set. Each class has a recall, precision, and F1-score of 1.0,
indicating that the model did not make any errors in any of the classes. The confusion matrix also
confirms this as there are non-zero values on the main diagonal and all off-diagonal elements are zero,
indicating no classification errors. These results indicate the high efficiency of the model on this data set.

4. Conclusion. The constructed classification model based on the Sugeno method showed
effectiveness in solving the classification problem on a small data set. The results show perfect
classification accuracy for all classes, confirming the model's high ability to correctly identify objects.
Such results indicate the potential practical applicability of the model in classification problems,
especially in cases where high accuracy is required and the data set is small. However, additional testing
and analysis is needed to generalize the findings to a wider range of data. Based on the results obtained,
we can conclude that the Sugeno model has been successful in solving classification problems on small
data sets, which can be useful in various fields that require accurate identification of objects across
several classes.
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