NOI'O2

COLLECTION OF SCIENTIFIC PAPERS

WITH PROCEEDINGS OF THE Il INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE

THE ART OF SCIENTIFIC MIND

THEORETICAL AND EMPIRICAL SCIENTIFIC
RESEARCH: CONCEPT AND TRENDS

DECEMBER 10, 2021 « OXFORD, GBR &4

VOLUME 1 |

=
/J\ T P
J A
;" ]: T N
‘ ISy
= g“a"_i /)b
L =P
) \ _“:A
. i Al g
= e | |
| - | 33; il %’ I
DOI 10.36074/logos-10.12.2021v1  ISBN 978-617-8037-25-3 NI

ISBN 978-1-8380555-8-5 (PDF) ISBN 978-617-8037-26-0 (volume 1)



EUROPEAN
SCIENTIFIC
PLATFORM

NOI'O2

COLLECTION OF SCIENTIFIC PAPERS

GXFORD RCIEYCES LTI

WITH PROCEEDINGS OF THE IIl INTERNATIONAL
SCIENTIFIC AND PRACTICAL CONFERENCE

«THEORETICAL AND EMPIRICAL
SCIENTIFIC RESEARCH: CONCEPT
AND TRENDS»

DECEMBER 10, 2021 « OXFORD, UK

Oxford, United Kingdom Vinnytsia, Ukraine
«P.C. Publishing House» «Yevropeiska naukova platforma»

2021 2021



UDC 001(08) https://doi.org/10.36074/logos-10.12.2021.v1
T44

Chairman of the Organizing Committee: Holdenblat M.

Responsible for the layout: Bilous T.
Responsible designer: Bondarenko |.

The conference is included in the catalog of International

iHT&l  Scientific Conferences; approved by ResearchBib and

5 @;‘f UKRISTEI (Certificate Ne 204 dated February 25,

g/z’/, 2021); certified by Euro Science Certification Group
(Certificate Ne 22349 dated November 21, 2021).

Conference proceedings are publicly available under terms of the Creative Commons
Attribution 4.0 International License (CC BY 4.0).

. Bibliographic ~ descriptions  of  the
ORCID ; G conference proceedings are indexed by
Connecting Researd! Crossref R CrossRef, ORCID, Google Scholar,

ResearchGate, OpenAIRE and OUCI.

Theoretical and empirical scientific research: concept and

T44  trends: Collection of scientific papers « N\OI'OZ» with Proceedings
of the IIl International Scientific and Practical Conference (Vol. 1),
Oxford, December 10, 2021. Oxford-Vinnytsia: P.C. Publishing
House & European Scientific Platform, 2021.

ISBN 978-617-8037-25-3 «European Scientific Platform», Ukraine
ISBN 978-617-8037-26-0 (VOLUME 1) «European Scientific Platformy», Ukraine
ISBN 978-1-8380555-8-5 (PDF) «P.C. Publishing House», United Kingdom

DOI 10.36074/logos-10.12.2021.v1

Papers of participants of the Il International Scientific and Practical Conference «Theoretical
and empirical scientific research: concept and trends», held in Oxford, December 10, 2021, are
presented in the collection of scientific papers.

UDC 001 (08)

ISBN 978-617-8037-25-3 © Participants of the conference, 2021
ISBN 978-617-8037-26-0 (VOLUME L) © European Scientific Platform, 2021
ISBN 978-1-8380555-8-5 (PPF) © P.C. Publishing House, 2021

© Oxford Sciences Ltd., 2021


https://doi.org/10.36074/logos-10.12.2021.v1
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.36074/logos-10.12.2021.v1

December 28, 2021 « Oxford, UK e 141

SECTION XII.
CHEMISTRY, CHEMICAL ENGINEERING
AND BIOENGINEERING

DOI 10.36074/log0s-10.12.2021.v1.47

COMPARISON OF ARTIFICIAL NEURAL NETWORKS AND
TRADITIONAL CLUSTERING METHODS

ORCID ID: 0000-0001-9856-7846 Pushkarova Yaroslava
Candidate of Chemical Sciences, Associate Professor
Bogomolets National Medical University (Kiev)

Kholodniuk Paul
Head of Production Laboratory and Research Department
Firm Soyuz Ltd, LLC (Kharkiv)

UKRAINE

Actuality. Classification of objects proceeding from their numerical
characteristics is considered to be the main tool of modern qualitative chemical
analysis. Classification is widely used to extract useful information from multivariate
experimental data for foodstuff, drugs, environmental objects, materials, substances,
industrial wastes, etc. Artificial neural networks have received much attention
recently. Thanks to their adaptive structure and learning capability, they are success
fully used to solve classification, identification and prediction tasks [1, 2].

Theoretical details. A new clustering procedure based on the combination of
the unsupervised Kohonen and supervised probabilistic artificial neural networks
(PNN) was created like M-script program in the software package MATLAB 7.11b.
The approach has been demonstrated to be efficient for the classification of a large
set of solvents. The additional use of the leave-one-out cross-validation procedure
has improved the results. The final solvent classification is meaningful and chemically
interpretable [3]. The main steps of the proposed procedure are as follows:

1) to classify objects with the use of the Kohonen neural network at different
assigned numbers of classes;

2) to reveal groups of objects which were assigned to the same classes
independently of the prescribed number of classes; these objects form the first set for
training the PNN;

3) to form testing sets of approximately equal sizes from the remaining objects;

4) to classify objects from each testing set (handled in turn) with the use of PNN;
to include classified objects from the testing set into the training set;

5) to verify the obtained classification with the use of a leave-one-out cross-
validation procedure.

The aim of this work was to compare effectiveness of proposed procedure with
effectiveness of popular clustering methods [4] like hierarchical cluster analysis and
k-means. Capability of discussed methods has been demonstrated for the data sets
for testing clustering and classification algorithms: data with two-level hierarchical
structure, iris flower data set, wine data set (http://archive.ics.uci.edu/ml/datasets).
For clustering these data sets number of neurons from 3 till 9 was used.
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The unreliability of clustering was calculated based on the percentage of
samples classified wrongly as follows:

P=" %100%
N

where n is the number of wrongly classified samples, N is the total number of
samples.

Results. The unreliability of clustering of three data sets resulting from use
proposed algorithm, different algorithms of hierarchical cluster analysis, k-means and
fuzzy k-means algorithms are shown in Table 1.

Summary. Proposed procedure is more effective than widely used clustering
methods, namely, k-means, fuzzy k-means, different types of hierarchical cluster
analysis. The approach based on the combination of the Kohonen neural network
and probabilistic neural network can be considered a prospective tool for the solution
of ill-posed chemical classification tasks.

Table 1
Results of clustering
P, %
Algorithm of hierarchical cluster analysis Algorithm of Proposed
k-means
. procedure
o a > based on
pataset 5% 3 2 'CEU g9 23 RIS _C%E ﬁg combination
o= os| = Q@ 55| TS| 55| @S N @ | of artificial
S8 © 8| o EL| S0l 20| 80| 59 S £
£o|E¢| 5| S=|8E|EEIZSE| 2| T2 neural
= = £ networks
(7]
Wine
499 | 376 | 69.1 | 325|494 |33.1|326|3595| 32.6 29.2
samples
Data with
two-level 00 |00 |00 |00|00| 00| 00| 00 | 135 0.0
hierarchical
structure
Iris flower | 1q 4 | 16,7 | 32.6 | 15.3 | 32.0 | 100 | 93 | 11.3 | 102 2.6
samples
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