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DEVELOPMENT OF A DATABASE STRUCTURE
FOR STORING MODELS FOR DETERMINATED ALPHABETES CLASSES RECOGNITION
BASED ON THE SET OF HETEROGENEOUS CHARACTERISTIC

The objects and situations recognition is important problem in such areas as the definition of the types of air objects according to various sources of
information, diagnosis of patients on the results of the survey and analysis, diagnostics of different equipment or technic types. Under the recognition
refers to the process of obtaining the initial information about the affiliation of each studied element to a class based on analyze of the incoming
information about studied elements of the environment, using methods to transform input data environment into output. The paper presents a model of
the recognition process, which is characterized by the decision making of the class object based on the analysis of a set of quantitative and qualitative
characteristics of which information can be obtained from various sources. The article presents a formalized set-theoretic model of the recognition
process. According to the model, to attribute an object or situation to a certain class, it is necessary to define a set of feature groups of different types
that allow to identify objects (situations) of a particular class. To perform recognition process experts based on experience or on the basis of statistical
data must define a fuzzy affiliation function of the object of observation to each class with a set of values [0,1]. In the article shown representation of
such function for quantitative characteristic in the form of a histogram. For qualitative attributes determined own values for each value. The new result
of researches is a data structure for storing of the recognition process model, which allows to store together diverse characteristics and affiliation functions
of different types at the same database tables. The proposed structure can be used in the process of the development of recognition systems software. It
should be noted that will provide increased reliability of data storage by reducing the components of the database structure but also increased the
complexity of the procedures and algorithms for saving and selecting the data.

Keywords: objects and situations recognition system, recognisation systems software, recognisation process model representation, structure
database for store quantitative and qualitative characteristic.

A. E. IBYXITIABOB, T. O. PAbYXA

PO3POBKA CTPYKTYPU BA3U JAHUX
JUJIS1 SBEPITAHHA MOJEJIT PO3III3HABAHHS KJIACIBB JETEPMIHOBAHHOT' O AJI®ABUTY
HA OCHOBI HABOPY PI3HOPIJHUX XAPAKTEPUCTUK

3aja4ya po3mi3HaBaHHS 00’€KTIB Ta CHTYaIlill € aKTyaJIbHOIO y Taknx cdepax, sk BU3HAYEHHs THIIB MOBITPSHNX 00’€KTIiB 3a JJAHUMH Pi3HHX JDKEper
iH(popMalii, JiarHOCTHKa CTaHy XBOPUX 3a pe3yJIbTaTaMU ONMUTYBAHHA Ta aHANi3iB, JIarHOCTHKA CTaHy TEXHIKM PpI3HOrO npHu3HauyeHHs. [lix
PO3Mi3HABaHHAM PO3YMi€ThCs POLIEC OTPUMAHHS BUXifHOI iH(popMaii Ipo MPUHAIEKHICTh KOXKHOTO JOCIIXKYBaHOTO €IIEMEHTA JI0 IEBHOTO KJIacy Ha
OCHOBI aHaJIi3y BXifiHOI iH(opMaILii PO JOCHIiKyBaHi €IEMEHTH CEPEIOBHINA, 3aCTOCOBYFOUYM METOJIH MIEPETBOPEHHS BXiIHOI iH(opMaiil y BUXiIHY.
B po6orti npezncraBineHa Moiesb IPOLECY PO3MTi3HABAHHS, XapaKTEPHOIO PHUCOIO SKOI € 31HCHEHHS pO3i3HaBaHHS Ha OCHOBI aHaJIi3y HA0OPY KiNbKiCHUX
Ta SIKICHUX O3HaK, iH(OpMaLis mpo siKi Moxke OyTH OTpUMaHa BiJ pi3HUX mkepen. B cTaTti mpeacrasiieHa GopMaibHa TEOPETHKO-MHOKUHHA MOJEIb
MpOLECY po3Mi3HaBaHHs. 3TiTHO MOJENI, Ui BiIHECEHHs 00’ekTy abo cuTyawii 0 MEBHOTrO Kjacy HEOOXiJHO BH3HAYMTH HAOIp Pyl O3HAK Pi3HHUX
THIIIB, 11O 103BOJISIOTH iIeHTU(iKyBaTH 00’ €KTH (CUTyamil) IeBHOTO Ki1acy. J{jis IpoBeaeHHs pO3Ii3HaBaHHs eKCIIEPTU Ha OCHOBI JOCBiTy 00 Ha OCHOB1
CTAaTHCTUYHUX JAHUX MAIOTh 331aTH HEUIiTKY (QYHKIIII0 HAIEKHOCTI 00’ €KTY CIIOCTEPEKEHHS 0 KOXKHOTO KJIacy i3 MHOXHMHOIO 3HaueHb [0,1]. B craTTi
PO3IIIANAETHCS MPEACTaBICHHS TaKol QYHKIIiT 1)1 KITbKICHUX O3HAK Y BUTIISI ricTorpamu. J{yist 3HaUeHb SIKiICHUX 03HAK BH3HAYA€THCS BIACHE 3HAUCHHS
JUISL KOXKHOTO 3HaueHHs. HOBHM pe3ynbTaToM MOCIIIDKEHb € po3pobiieHa CTPYKTypa AQHHX IS 30epiraHHs MOAeNi MpOILecy PO3Ii3HAaBaHHS, sKa
JI03BOJISIE 30epiraTi CyMicHO 30epiraTu pi3HOPiIHI XapaKTePUCTHKH Ta (PyHKIIT HAJIEKHOCTI PI3HOTO BUY B OFHHMX 1 THX XK€ TAOIMIIIX. 3alPOMOHOBAHA
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CTpYKTypa Moxke OyTH BMKOPHCTaHa B HpOLECi MOOYZOBH HPOrPaMHOro 3abe3MeueHHs CHCTEM po3misHaBaHHSA. [Ipu mboMy citij 3a3Ha4MTH, IO
peabl3amis TaKOro pillleHHs 3a0e3edye TiABUIIEHHS HaAiifHOCTi 30epiraHHs JaHHX 33 PaXyHOK 3MEHIIIEHHS KOMIIOHEHTIB CTPYKTYpHU 0a3u JaHHUX, alle
301IbLIYE CKIIAHICTD AITOPUTMIB MPOLIEAYDP 30EPEKEHHS Ta BUTSITY JaHHX.

Kurodosi coBa: cucrema posmi3HaBaHHS 00'€KTiB Ta CHTYalil, IporpamMHe 3a0e3IEUeHHS] CUCTEM PAacIO3HABAHMS, HPEACTABICHHS MOACII
poLecy po3Ii3HaBaHHs, CTPYKTYpa 6a3u JaHHX UL XPaHEHMsI KIIbKICHHX Ta SKICHUX XapaKTePHCTHK.

A. 3. ABYXTJIABOB, T. O. PAIBYXA

PA3PABOTKA CTPYKTYPbI BA3bI JAHHBIX
JJIs1 XPAHEHUSA MOJEJIN PACTIO3HABAHMUS KJIACCOB JETEPMUHHUPOBAHHOT O
AJIPABUTA HA OCHOBE HABOPA PA3ZHOPO/IHBIX XAPAKTEPUCTHUK

3amaua pacro3HaBaHUS OOBEKTOB U CUTYallMi akTyallbHa B TaKHX cdepax, KaK OIpe/eleHHe THIIOB BO3IYIIHBIX OOBEKTOB IO JAaHHBIM Pa3IHYHBIX
UCTOYHHKOB MH()OPMALMHU, IUATHOCTUKA COCTOSIHUS OOJIBHBIX IO Pe3yNIbTaTaM ONpOCa M aHAIM30B, JUACHOCTHKA COCTOSHUS TEXHHKH Pa3IMYHOrO
HaszHaueHus. [Tox pacrio3HaBaHMEM MOHHMAETCS MPOLIECC OTY4SHHs HCXOAHONW HH(POPMALMK O IPHHAUISKHOCTU Ka)KJOT0 HCCIELyeMOro 3IeMEeHTa K
oIIpeieIeHHOMY KJIacCy Ha OCHOBE aHAJIM3a BXOSIIEH HHpOopManuy 00 UCCIIeAYEeMBIX JJIEMEHTEI CPEIbl, IPUMEHSI METOBI IPe0Opa30BaHuUs BXOIHOH
uHdOpMaLMU B BBIXOJHYIO. B pabore mpexacraBieHa MOJENb MPOLECCa PACIO3HABAHHS, XapaKTEPHON YEpTOH KOTOPOW SBISIETCS OCYIIECTBICHHE
pacro3HaBaHUs Ha OCHOBE aHalW3a HabOpa KOJIMYECTBCHHBIX M KAUECTBCHHBIX HMPHU3HAKOB, MH(POPMAIMSA O KOTOPHIX MOXET ObITh MOIy4eHa OT
Pa3IMYHBIX HCTOYHHUKOB. B cTaThe nmpencrasiena GopMaibHas TEOPETHKO-MHOXKECTBEHHAs! MOZIEIIb IIpoliecca pacio3HaBaHus. COrTacHO MOJENH, s
OTHECECHMS] 00BEKTA WM CUTYaLHH K ONPEJEICHHOMY KJIaCCy HEOOXOIMMO ONMpEAeNuTh HabOp IPyIIl MPU3HAKOB PAa3IUYHBIX THUIOB, HO3BOJIIOMINX
UICHTHOUIMPOBATE OOBEKTHI (CUTYallMH) ONPEAEICHHOro Kiacca. Jist mpoBeeHUs pacro3HaBaHUs KCIEPThl HA OCHOBE OMbITA MM HA OCHOBE
CTaTHCTUYECKUX JaHHBIX UMEIOT OIPEIENUT HEUeTKYIO (DYHKIIUIO IPHHAUIEKHOCTH 00BbEKTa HaOIIOACHNU 10 KaXKJ0T0 Kilacca ¢ MHOXKECTBOM 3HAUCHUH
[0,1]. B craTbe paccmaTpuBaeTcs IPEACTABICHUE TAKOH (PyHKIMH JUIs1 KOJIMYECTBEHHBIX IPU3HAKOB B BHJIE TUCTOrpaMMbl. [IJ1s1 3HAYeHH I KaueCTBEHHbIX
[PU3HAKOB ONpPEENAeTCsi COOCTBEHHOE 3HAUCHUE UL KaXI0ro 3Ha4deHus. HOBBIM pe3ylIbTaToM HCCIEOBAaHUI SBISETCS pa3pabOTaHHAs CTPYKTypa
JTAHHBIX JUTS XpaHEHHs! MOJISIIH IIpoliecca Paclio3HaBaHHs, KOTOpas II03BOJISIET XPaHUTh COBMECTHO XPAaHUTh Pa3HOPOIHbIE XapaKTePHCTUKH U QYHKIIN
HPHHAUIOKHOCTH PA3IMYHOIO BUJA B OJHUX M TeX ke Tabmuuax. IIpennoxkeHHas CTpyKTypa MOXKET OBITh HCIIONB30BAaHA B HPOLECCE MOCTPOCHUS
[IPOrpaMMHOr0 OOECIIeUeHHsI CUCTEM pacto3HaBaHus. [Ipu 3TOM cieqyeT OTMETHTb, YTO peau3alys TAKOro PElICHHs 00ecHeYrBaeT MOBBILICHUE
HaJIe)KHOCTH XpaHEHMS JaHHBIX 32 CYET YMEHBIICHUsI KOMIIOHEHTOB CTPYKTYPHI 0a3bl JaHHBIX, HO YBEJIHMUYHBAET CIIOKHOCTH AITOPHTMOB IIPOLELYD
COXpaHEHHMs U U3BJICYCHUS JAHHBIX.

KiroueBble ciioBa: cucteMa pacro3HaBaHUs OOBEKTOB M CHUTYALMil, IPOrpaMMHOE OOECIIEYCHHE CHCTEM PACHO3HABAaHMS, HPEICTAaBICHHUE
MOJIeIH TIpoLiecca Paclo3HaBaHUs, CTPYKTypa 0a3bl JAHHBIX JUIS XPAHEHHs KOJIMIECTBEHHBIX U KaUeCTBEHHBIX XapaKTEePHCTHK.

Introduction. Novadays reality define nessesary of
widthly using of automation systems, which executed
analytical information processing, for effective decisions
making. In set of tasks need supporting such systems have
to be included recognition situations task.

The theoretical basis of recognition objects or
situations presents in [1]. Modern recognition situations
methods base on fuzzy sets [2], functionality ordinal
networks [3], Bayesian approach [4] and neural networks
[5]. The tasks of recognizing objects and situations, the
tasks of recognition are relevant in medicine [6], in military
affairs [3, 7], in operational management [8]. A special area
is the recognition of situations in the flow of
multimedia [9, 10].

The difficulty of using some methods, in particular
Bayesian approach and neural networks, is that their using
requires the recognization data set over a long period. To
obtain such a set is not always possible. Some part of the
methods works only with quantitative characteristics of
objects or situations, which are taken values in continuous
range. Therefore, more and more the recognization of
situations or objects relies on methods based on the
formalized expert knowledge.

The purpose of the article. In [11] was presented
approach to recognition objects and situations, which allow
to represent data for identification of different nature.
However, when developing the appropriate software
implementation of the proposed approach, the task of
organizing the storage of a process recognition model in the
computer's memory became needful. You can see below
that this task is not trivialResult of researchies of way of
solving this task presents in this article.

The essence of the task of recognition objects
situations and. The objects or situations recognition task is
to make conclusion about the class of observed objects

(situation) by analyzing their characteristics (parameters
and relationships with other objects subject area).

The concept of "class" is a set of observed objects or
situations, which is characterized by the laws of
manifestation of properties.

The features of the observed situation, presented in
recognition system as a set of characteristics {X;, ...,X, },
where L — number of characteristics used to identify
situations of a certain type. The list of features is common
to all type situations, but these symptoms manifest
themselves differently in different classes of situations.

The term "alphabet" means disjoint set of classes:

Ay = {K" KT, K ) (1)

where K™ — classes of alphabet A,,;

M,,, — number of alphabet classes.

Common tasks of this type is to determine the general
condition. For example: initial examination of patients with
the help of a survey in the emergency department or
determining the type of aircraft or ship in accordance with
various technical information.

The formalization of source data. Based on the
analysis of characteristics used in the detection, we can
conclude that their composition is diverse in terms of
mathematical properties values.

In many cases the set of possible values of the
characteristic is a subset of the real numbers:

Xk € [kain’kaax]’ (2)

where X, — k-th characteristic used to identify classes of
objects in the m-th alphabet;

Ximin® Xkmax — Minimum and maximum possible
values of attributes for objects that are recognized.
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Such characteristics are called quantitative. For
example, for the recognition of aircraft objects types such
characteristics are speed and altitude, in medical diagnostic
— are temperature and human height.

Characteristics that take value from a specified list
and do not have any order structure, are called qualitative:

Xk € [Zf: Zé(; ...,ng], (3)

where z} — p-th possible value of k-th characteristics used
to identify classes of objects in the m-th alphabet;

N7 = {(Xemia (x0)) 5)

where u™4(X,) — degree of belonging to i-th class
situations according to values of characteristic X;* as part
of g-th alternative group of characteristic.

One approach to knowledge representation pattern of
display values in the form of quantitative characters is the
use of histograms (see fig. 1). This presentation is easy for
understanding, and also allows a satisfactory degree of
reliability to pass basic laws of the subject area and is easy

Xtk _ current value of

vEl(xi) 1 T quantitative characteristic
iqk
The
umiqk
. 4 4 -1 __ L — Py Kk
v (XE) I
|
|
I
)\ > yii
> Xk
tek
kain Rk Xke kmax

Fig. 1. Graphic illustration of the formalization of the laws of manifestation quantitative characteristics values using histograms

Z, — total number of possible values of this charac-
teristic.

To assign a situation to a class, it is necessary to ana-
lyze it more carefully and select a class for it in accordance
with the rules.

When solving the problem of recognizing an air
object, the characteristics should be taken into account: the
size of the group of aircraft or the nature of the maneuver.;
in medicine — the overall functional state or the nature of
employment.

The basis for constructing rules of measures of
proximity of objects observed classes alphabet is to define
the set of alternative groups characteristics, patterns of
manifestation which will be analyzed. Formally, this can be
determined by the following expression:

Klm = Uglzl q= U21:1 nkeRinkl (4)

where G, — alternative group characteristics g, which
allows to make recognition;

Q; —number of alternative groups characteristics used
to identify i-th class situation;

R;q — set of indexes of g-th alternative characteristics
group, used to identify the i-th class situations.

For each characteristic used for recognition i-th class
situations as part of g-th group, experts determined the
pattern of values characteristics appearance for a particular

situations as fuzzy set N,™, which can be presented as
shown in formula (5):

in processing.

To construct a histogram certain features expert must
set the width of the interval R* or their number K*. In the
last case the width of the interval is calculated according to
formula:

Xk =X
Rk — kmka kmax. (6)

For each histogram interval, the expert must
determine the value of the situation belonging to a
particular class. The values of the membership function for
quantitative attributes are determined by the formula:

. X
miqk Kmin>
! kam + Rl’i‘tt
miqk kain + Rgcnt’
miq Ha Xy € k|’
nma(Xy) = Kiemin T2 * Ring )
) X — REK
miqgk k int>
X E max s
where % _ the function that is part of the situation that

affiliates to the i-th class of the alphabet m, if the value of
the characteristic consisting of the g-th group is the inter-
val s.

There is also another well-known variant of
displaying characteristics — the use of LR-intervals [3],
trapezoidal functions with key points (A, 0), (B, 1), (C, 1),
(D, 0), where A and D correspond to the boundaries of the
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, Xtk _ current value of
miq X) miqk litati h teristi
Vi ( k 2 qua Itative characteristic
1 _____________________________________________
miqk
Hy
mi tek
Vi q(Xke ) Rl ittt Bt ittt miqk
0 K
- | X
Z‘r{lk Z‘fzn X;Cek Zg;lck

Fig. 2. Graphic illustration formalize patterns of display values of quality features

possible trait values, B and C — the range of the most
possible values. But presented varial allow to transform
LR-interval as histograms.

In order to assign a trapezoid interval, which is used
in the LR-interval model, it is necessary to know the
histogram interval. However, the use of the proposed model
for formalization of quantitative characteristics allows to
consider more complex patterns of onset, and, therefore, to
provide more accurate situation recognition.

To formalize of the appearance regularities of
qualitative attributes in the objects of a certain class expert
must determine the extent possible assignment object to a
class for all possible values of certain properties. Function
values on qualitative characteristics shall look as present
below:

iqk
W, = 2
. miqk _ k.
wnia () = {4 e =2 ®)
o
p?qu |Xk = z;’;f.

Graphic illustration representing regularities of
quality characteristics values presented in fig. 2.

The general list of classes of alphabet is a list of
characters, by which the identification occurs. The
description of the patterns of characters in the object form
a formalized description of the authentication process.

A description of the appearance regularities of
characteristics in classes of a given alphabet is a
formalization of the initial stage of recognition. For further
situations recognition it is necessary to establish rules for
attributing to a particular class of situations, depending on
the specific values of characteristics.

The recognition procedure. The class definition of
the object observed made in the following order:

— getting a set {xfek xiek . xfek} — set of charac-
teristics values of particular observed situation;

— determination of the degree of truth, which shows
the correspondence of the current value of the attribute to
the experts, describing the patterns of its occurrence in
situations of the i-th class of the m-th alphabet, when the
characteristic is considered as part of the g-th alternative

group of features;

— determination of measures that characterize the
closeness of the situation according to the i-th class of the
m-th alphabet, determine the degree of truth of alternative
signs by results;

—determining generalized measures of proximity situ-
ation w(K™) to classes of m-th alphabet;

— determining class K™ of situation according to the
set rules of decision making about the class of object or of
situation.

Evaluation of truth quantitative trait determined ac-
cording to formula:

Vm!'Q(Xltéek) - u;niqk7
kain + (S - 1) * Rgcnt’ (9)

if Xi*e .
Xiein TS * Rint

Maximal value of quantitative characteristic accor-
ding to last interval of histogram, i.e.
VI = Xy = (10)
int

Evaluation of truth qualitative characteristics will be
determined in accordance with rule:

VM (xfek) = M| x ke = Zk, (11)
Acoording to fuzzy sets theory:

v(X; N Xz) = min{v(X;),v(X2)}; (12)

v(X; U X3) = max{v(X,),v(Xz)}. (13)

Defining measures proximity object to the i-th class
of m-th alphabet degrees of truth for signs of alternative G,
carried out according to the rules of crossing the fuzzy sets.
The result is:

wmi(Gq ) = Ig}en {VmiQ(Xlgek)}' (14)
iq

Defining measures proximity object classes alphabet

Bicnuk Hayionanvnozo mexuniunozco ynisepcumemy «XI11». Cepia: Cucmemnuii

52

aHanis, ynpaenints ma ingpopmayivini mexronoeii, Ne 2°2019



ISSN 2079-0023 (print), ISSN 2410-2857 (online)

is made by applying the rules of association of fuzzy sets.
The merger assessments proximity of the object to a class,
the value is:
w(K™) = m;\x{wmi((}q )} (15)
The basic rule is used to make decisions about the
class object of observation is the following:
K™ = arg max{w(K™)}. (16)
L
Under this rule class of situation is one measure which
is close to the maximum.
To ensure the required probability recognition results
using a rule the following form:
K™ =arg max{w(K/™)} |w(K™) = 8. (17)
L
According to this rule in determining the class of
situation are considered, a measure of intimacy which
exaggerates set to &. The value threshold & lies in the
range [0,1].
To prohibit the decision of this class of object in such
conditions, the following rule is used:

3ivj[(wE™ - (k™) > M)A G = )] (18)

- K™ = KM

The value A called typical margin. Its importance also
is in the range [0,1]. Usually this value is equal 0.1-0.2.

In case of dissatisfaction with the requirements of the
rules of decision-making about the class object carried
refusal of recognition.

Representation recognition process model in
database. Presented above model is the basis for the design
and implementation of an appropriate system of recognition
of objects or situations. It should be noted that the nature of
the subject area is not important because the system will be
set up as a general purpose system. It should also be noted

that the problem to be solved relates to intellectual tasks.
Therefore, one should say that it is necessary to develop a
knowledge base which is part of the intellectual system, the
structure of which can be found for example in [12]. But
from a technological point of view would be recognition
system developers to design database structure. The set of
tables should ensure storage of all elements of the process
model identification — alphabet classes; a list of charac-
teristics that occur in an object or situation; group structure
characteristics to detect certain classes alphabet; fuzzy
function reflecting the level of capabilities signs of objects
of a certain class (histogram origin for quantitative charac-
teristics and tables belonging to qualitative characteristics).
These elements constitute part of declarative knowledge.
Another procedural component consists inference
algorithms.

The structure of the tables of a relational database is
presented at fig. 3.

Use of this structure implies that it will be introduced
about the alphabet (table «alphabets») and characteristics
of objects (situations) that are used to detect (table «cha-
racteristicy).

Table "char_in_alph" is allowed to set relation bet-
ween alphabet and binding characteristics, determining the
list of characteristics that are used in a recognition alphabet.
This is determined by the type of performance at specific
recognition alphabet — quantitative or qualitative. For
example, in medical diagnostics temperatures can be
viewed as vague description of the possible values of
"high", "critical" and "normal” or a humerical value in the
range of 34.5 to 41.5 degrees. Thus, the link between the
alphabet and feature sure to specify the type of
characteristics (field "type™) and the unit of measurement
characteristics (field "unit_id™). This field is proposed to fill
by choosing a certain value of the units set (table "units").
If the submitted quantitative characteristics, you should
enter a range of values — fill "min_value" and «max_valuey.
For qualitative characteristics of these fields remain empty
and continue the processing are not considered.

alphabets char_in_alph characteristic
& alphabet_id: INTEGER - € id_char_in_alph: INTEGER €, characteristic_id: INTEGER
name: TEXT | characteristic_id.‘ INTEGER ] name: TEXT
alphabet_id: INTEGER (FK) @~ —  sign: TEXT
it | type: INTEGER |
— | —# unit_id INTEGER (FK)
& unit_id: INTEGER | min_value: DECIMAL(10,4)
e TEXT —+ max_yalve: DECIMAL(10.4) | | affation
I | &, id_affilation_char_gr: INTEGER
classes | roupe — characteristic_id: INTEGER (FK)
& class id INTEGER - | @  groupe_id: INTEGER (FK)
— | & groupe_id: INTEGER value_num: DECIMAL(10,4)
alphapet_ld INTEGER L —@ class_id: INTEGER (FK) value_str: TEXT
name: TEXT name_gr- TEXT level_affilation- NUMBER(3.2)

Fig. 3. Set of relative database tables for storing recognition model process

Bicnux Hayionanvnoco mexuiunozo ynisepcumemy «XIIy. Cepis: Cucmemnuii

auanis, ynpaeninua ma ingpopmayivini mexronoeii, Ne 2°2019

53



ISSN 2079-0023 (print), ISSN 2410-2857 (online)

Next step is determining the list of classes that form
the alphabet (table «classes») and specifying the charac-
teristics of the groups to be used for recognition. It may
believe that each group corresponds to a single source of
information about the objects that will be considered in the
system of recognition. Also, groups can be created, if
necessary to determine several variants belonging to the
class object for one group of attributes. For example, the
class "fighter" may include items that are not maneuvering,
moving at medium altitude and speed with 2000-
2500 km/h and objects, which maneuvering and moving
below the average height at speeds of 800—1400 km/h.

The last table in the structure — table «affiliationsy.
This structure allows to store membership functions both
quantitative and qualitative values. This is achieved by
using two fields for storing values — "value_str" and
"value_num" and the field "level_affiliation" for storing the
value of the function of affiliation to a particular class for a
particular value of a certain characteristic. Using two fields
(for text and for number values) allows storing affiliation
functions of both types — and histogram and a set of values.
When storing histogram each record of this table (for
quantitative characteristics) will contain a value filled
"value_num™ and "level_affiliation", that reflect the right
value of a histogram intervals. For qualitative attributes will
be filled with couples "value_str" and "level_affiliation" for
all possible values.

Immediately it should be noted that the organization
of filling such a structure requires the implementation of
complex algorithms input component recognition model
and its future use.

Conclusions. Based on the analysis of the results of
the initial stages of designing the object and situation
recognition system, it can be concluded that the presence in
the model of characteristics of different types complicates
the process of designing the data structure for their storage
model and algorithms for storing and using data. The main
problematic issue here is finding a compromise in deter-
mining how to store a description of the characteristics and
functions of class belonging, whether jointly or separately.
The structure and complexity of the algorithms depend on
the choice of storage method, since in fact the data and the
algorithms for processing them only in the aggregate are
knowledge of recognition processes. In addition, outside of
the introduction to the development of software systems of
this class, an important issue is to create an interface that is
easy to understand and use by users without special
knowledge. Creating software with such capabilities need a
very much time.
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AHAJIN3 UHOOPMAIIUA B HEUPOMOP®HBIX HH®OPMAIIMOHHBIX MOJIEJIAX HEHPOHOB

PpaccmaTpuBaeTcsi CHCTEMHBIH NPUHITHII HOCTPOCHUS JETEKTOPHBIX HCKYCCTBEHHBIX HeHpoHHBIX cered (JJHC). DTOT mpuHOUMII OCHOBaH Ha
oIpesieIeHUH H JeTeKTHPOBAHUHN CTPYKTYPHBIX 3JIEMEHTOB PACIO3HABAEMBIX 00PA30B, a TAKXKE MX HEIIPOU3BOAHBIX M MPOU3BOJHBIX XapaKTEPUCTHK.
Henpou3BogHbIe CTPYKTYPHBIE SJIEMEHTEHI, a TAKKe NX Ka9eCTBEHHbIE M KOJNIECTBEHHBIC XapaKTEPHCTHKH ONPEIeIITIOTCS SMIIMPHIECKH. DTH JIEMEHTHI
1 X XapaKTEePHCTUKH JETEKTHPYIOTCS crienuduaeckuMu Heliponamu-nerekropamu JJHC Ha sTame ceHcopHOTo BoctpusTHs. [Iporecc neTeKTHpOBaHHs
HETIPOM3BOIHBIX CTPYKTYPHBIX DIIEMEHTOB OCHOBaH Ha oTKpsiTHH JleBunom Xprobenom (David Hubel) u T. Buzenewm (Torsten Wiesel) uzbuparensHoit
peakIy HeHpPOHOB IEPBHYHOI 3pHTENBHONW KOPHI MO3ra Ha ONpEAeNeHHbIe CTHMYJNBI. OJHAKO HENMPOW3BOMHBIX CTPYKTYPHBIX DJIEMEHTOB M HX
XapaKTEePUCTHK HEIOCTATOYHO IS PEeLICHUs 3aJauyl Kiaccudukanuu odpa3oB. JTO CBS3aHO ¢ TE€M, YTO B Ipoliecce 00y4eHUs] HeHpoHa-AeTeKTopa
KJlacca 00pa3oB MPOUCXOAUT TOTepsi WH(OpMALMK, KOTOpas HE CONECPIKUT YCTOWYMBBIX NMPU3HAKOB KiacCH(pHUKaUUH. JTa moteps MHOOpMaruu
oTpaxkaer obobmaromyio cnocobrocts JJHC M BeneT K YMEHBIICHHIO ee paspelaronieil criocodHocTu. Jyis yBeandeHus pa3pemaronieil cnocooHoCTH
JIHC HeoOxonmuma JIONONHUTENbHAs HH(opManmus. OTa MHGOPMAIWs MOXET ObITh IIONydeHa B pe3yibTare (OPMHUPOBAHHS IPOM3BOJHBIX
XapaKTepUCTUK CTPYKTYPHBIX JIIEMEHTOB paclo3HaBaeMoro obOpasa. @opMupoBaHHe NPOU3BOAHBIX XapaKTEPHCTHK OTPaxxaeT IIpoIecc
“H()OPMALOHHOTO aHAH3a, OCYIIECTBIsIEMOro Heiiponamu-ananu3atopamu JJHC, KoTopble, 10 MHEHHIO aBTOPOB, SIBIIIOTCA HH(GOPMAIMOHHBIMU
MOJZICIISIMH  OMOJIOTHYECKUX HeHpoHOB-aHanu3atopoB. Torma mporecc MH(GOPMAIMOHHOTO CHHTE3a pealu3yeTcsi ESAWHUYHBIMH IPOM3BOIHBIMU
HelipoHamu-nerekropamMu JJTHC. DT HEHpPOHBI-IETEKTOPHI PEarupyroT Ha IedbHble 00pasbl. IlocTpoeHne MH(OPMAIMOHHBIX MOAENeil HEHpOHOB
OCHOBBIBACTCS HA BBIABUHYTHIX aBTOPAMHU THIIOTE3aX HEHPOHHOTO KOAA, O0BACHSIONINX HH(POPMAIHOHHYIO CYITHOCTh PeaKIUH HeHPOHOB.

KroueBnle ciioBa: JieTeKTOpHAsh HEHPOHHAs CeTh, HEUPOH-JETEKTOp, HEHPOH-aHaIN3aTop, HEHpOMOp(Has MoJeNb HElipoHa, UCKYCCTBEHHAs
HEHpOHHAs CeTh, UCKYCCTBEHHbIM MHTEIICKT.

I0. B. IAP’KHH, M. M. COJIOIIYK, H. I0. IIOFYEHKO
AHAJII3 IHOOPMAILIL B HEUPOMOP®HUX IHOOPMALINHUX MOJEJISIX HEMPOHIB

PosrasimaeTbes CHCTEMHHH IMPHHIUI MOOYIOBH AETEKTOPHUX IITYYHHX HelpoHHHX Mepex (JHM). Lleit mpuHmum 3acHOBaHMH Ha BH3HAYEHHI Ta
JICTEKTYBaHHI CTPYKTYPHHUX €JIEMEHTIB 00pa3iB, IO PO3Mi3HAIOTHCS, @ TAKOXK 1X HEMOXIJHUX Ta MOXITHHUX XapakTepuCTHK. HemoximHi cTpyKTypHi
@IIEMEHTH, a TAKOX iX SKICHI Ta KIIbKICHI XapaKTePUCTUKH BU3HAYAIOTHCS eMIipuyHO. Lli eeMeHTH 1 IX XapaKTepUCTHKH JETEKTYIOThCS Crienu(iTHIMH
HeifpoHamu-aerektopamu JJHM Ha erami ceHCOpHOro crnpuiHATTS. [Ipomec NEeTEeKTyBaHHS HEMOXIAHHMX CTPYKTYPHHX CJICMCHTIB IDYHTYEThCS Ha
Binkputti eBinom Xpro6en (David Hubel) i T. Bizens (Torsten Wiesel) Bubopuoi peakuii HeHpOHiB EPBUHHOT 30pOBOT KOPH MO3KY Ha MEBHI CTHMYIIH.
OnHaK HEMOXiHUX CTPYKTYPHHX €IEMEHTIB 1 IX XapaKTepHCTHK HEJOCTaTHHO JUIs BUPIIICHHs 3anaui kinacudikarii oopasis. Lle mos's3aHo 3 TUM, 110 B
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