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Annotation
The method of dividing the training sample into non-intersecting groups of objects
based on the property of their connection according to the defined subset of boundary
objects of classes is considered. Grouping is used to find the coverage of the sample with
reference objects. The formation of a new feature space for representing objects is
described by nonlinear mapping of non-intersecting set of features onto the number axis.
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AHHOTAIIUH
PaccmartpuBaercst meTon pa3ouenusi oOydaroIieil BRIOOPKH Ha HeepeCceKaromuecs

rpymnnbl 0OOBEKTOB Ha 0a3e CBOMCTBA CBA3AHHOCTH MX MO OMPEIENIeMOMY MOJIMHOMXKE-
CTBY TPAaHMYHBIX O0OBEKTOB KiiaccOB. PazOueHue Ha Tpymibl UCHOJIB3YETCs ISl TOUC-
Ka MOKPBITUSI BBIOOPKU O0OBbEeKTaMHU-3TaIoHaMU. OnuchiBaeTcs GOPMUPOBAHUE HOBOTO
IPU3HAKOBOT'O MPOCTPAHCTBA VIS TIPEACTABICHHS] 00BEKTOB MyTEM HEIMHEHHOT0 0TO0-
paKeHUS HEMEPECEKAIOIINXCSl HAOOPOB MPU3HAKOB HA YUCIIOBYIO OCh.

Knrwouesvie cnosa: pacmo3HaBanue o0pa3oB, JIOTHUECKHE 3aKOHOMEPHOCTH,
KJIACTeP-HBIN aHAJIN3 JAaHHBIX, 000JI0YKA KJIACCOB, 00BEKTHI-ITAIOHHEI.

Introduction

The main goal of cluster analysis of the data presented in the training selection is
to justify the selection and implementation of recognition algorithms. To select models
of recognition algorithms, it is necessary to have information [1] about various structures
of connections between objects and features. As one of the means for such information is
represented by data cluster analysis methods. The structure of relationships between class
objects depends on the proximity measure used and the transformations of the feature
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space. Along with various methods of data normalization, transformations include
forming a new space based on the original and removing non-informative features.

1. On covering the training sample with reference objects

The task of recognition in the standard setting is being considered. The set is considered
to be given Ey={S},...,S»} objects divided into /(/ > 2) non-intersecting subsets (classes)
K;,...K;, E, = Ul_; K;. Describing objects is done with a demo a set of n different types
of characteristics X(n) = (x,...,x,), £ of which are measured in interval scales, (n — &) - in

nominal value. On the set of objects, £y is given metric p(x,y).

Let us denote by L(Ey, p) the subset of boundary objects of classes defined by on the Ej
metric p(x,y). Objects S, S; €K, t = 1,...,1, are considered connected between by oneself

(S o Sy, if
{SEL(Eynp)|p(S Si))<riand p(S, S)<r}+0,

where r; (r;) - distance to nearest from Si(S;) object from CK, (CK, = Ey\K,) according to
the metric p(x,y). Set Gn, = {Sv1,...5 }, ¢ =2, G, €K, v | K,

, represents a region
(group) with related objects in the class K, if for any S,;,S,; € Gy there is a way S,; <> Sik

< <> §,; . Required to define:

- the minimum number of groups from related objects for each class K, t =1, ...
)l;
- minimal coverage of the set Ey by reference objects for precedent recognition

algorithms.

The minimum number of groups of related class objects is determined based on

pre-processing data. Pre-processing of data consists of:

- in the isolation of the shell of the subset of boundary objects of classes L (Ey, p)
according to given metric p [5];

- description of objects of each class according to its binary feature system.

To isolate the class shell for each S; € K, ¢ = 1,...,/, we construct up a series with

respect to p(x,y)

2-SON 1-JILD FEVRAL - 2026 1-QISM




INEW INNOVATIONS IN NATIONAL EDUCATION \

S Sil,...,S Si :Sio' (1)

Y im-1’

Let S;, € CK, The closest object to S; from (1), not belonging to the class K..
Let's denote by O(S;) radius neighborhood r; = p( S;, S; p ) centered at §;, including all

objects for which p(S;, S; ) <r,z=1,...5— 1. B O(S)) there is always a non-empty subset

of objects

A= {(Si, € 0CS| P (Sip Sip) = ; min. p(SipeSi) @

Si; €0(Sp)

According to (2), the belonging of objects to the class shell is determined as L(E,, p) =
™ A;. Shell objects set from K, N L ( Ey, p ) we denote as L, (E,, p) = {S%,...,5™}, m =
1. Value m = 1 unambiguously determines the inclusion of all class objects in one region.

At = 2 transform the description of each object S; € K, and S; = (yii,...,Yiz), Where

1, p(S;, S’ ;
_{ p(5,8) <m, 3)

Y=o, p(suSH =

Let the description of objects of the class K; in a new (binary) feature be obtained
according to (3) space, Q = Ky; 0 - the number of groups of objects that do not intersect;
Si V' S;, Si 1S - respectively, disjunction and conjunction operations based on binary
features of objects S;, S; € K. We present the step-by-step execution of the algorithm for

dividing objects K; into non-intersecting groups. Gi,...,Ge.
Step: 1. 6 =0.
Step: 2. Select object S €Q, 0 =0+1,Z=S, Gy = @

Step: 3. Perform Choice S € Q and S N Z =true, Q = Q\S, Go = GoUS, Z=2ZV'S,
fornow {S € Q| SNZ = true! #0.

Step: 4. if Q# 7, to go 2.
Step: 5. End.

Finding the extremum of the problem about minimal coverage with reference objects
I teach Selection is related to the selection of a multitude of different options. All search

methods, other than a complete selection, either guarantee a local-optimal solution to the
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problem or are based on the use of patterns that exclude the consideration of non-
promising variants. Grouping of interconnected class objects is carried out to streamline
the process of selecting minimal coverage and censoring the training sample.

Censoring the training sample is necessary to determine the generalized spot.
properties of recognition algorithms. Improving the quality of decisive rules is possible
through the selection of class shell objects and the renewal of its composition. A detailed
study of the generalizing ability of recognition algorithms is not considered in this work.

Let’s denote by Rs = p (S, S) distance from the object S € K, to the nearest object S
from opposite to K, class (S € C K, and S # S), through § - the minimum number of groups
from related objects in Ey. To find minimal coverage with object-standards of the training
sample, we will organize the objects of each group. G, NK, u = 1,....0, t = 1,...,],
undefined {Rs} S € G,. As a measure of proximity between S € G, u = 1,...,0, and an
arbitrary permissible object S’ is uses a weighted distance d(S, S') = p(S, S') / Rs. S’
belonging to one of the classes K; ...,K; 1s adopted according to the rule: S’ €K, if

d(S,S') = sTei?(, d(S,,S") and S, € K, (4)

According to the sequential exclusion principle used in the coverage search process,
the E¢ sample is divided into two subsets: E,; reference set and control set Ej, Ey = Ecq
UE}. At the beginning of the process E.q = Eo, Ex = @. Arrangement by recess values
{Rs}sec,,u =1,...,8, is used to determine the candidate for exclusion from the list of
reference objects according to the G, group. The selection idea consists of finding the
minimum number of standards, where the recognition algorithm according to (4) remains
correct (recognizing objects without errors) at Ey. Let’s assume that the numbering of
groups from interconnected objects reflects the order | G/ |> -+ >| G5 | and by group
G,, p = 1,...,0, No reference objects were selected. Candidates for E.; removal are selected
sequentially starting from S € G, with minimal Rg value. If the inclusion of S € E} violates

the correctness of the decisive rule (4), then S returns to the set E.,.
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