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Abstract. The subject matter of the article is applied information technology of thematic segmentation of optical-
electronic images from on-board systems of remote sensing of the Earth. The goal is to develop an applied information
technology for thematic segmentation of optical-electronic images from on-board Earth remote sensing systems using the
system modeling methodology IDEFO0. The tasks are: analysis of features of optical-electronic images, formulation of re-
quirements for methods, techniques and information technologies of thematic segmentation of optical-electronic images
from on-board systems of remote sensing of the Earth, development of applied information technology for thematic seg-
mentation of optical-electronic images from on-board systems of remote sensing of the Earth. The methods used are:
methods of probability theory, mathematical statistics, methods of optimization, mathematical modeling and digital image
processing, analytical and empirical methods of comparative research. The following results were obtained. In accordance
with the syntax and semantics of IDEFO0, the applied information technology of thematic segmentation of optical-electronic
images from on-board systems of remote sensing of the Earth can be presented in the form of: a tuple, an upper child dia-
gram, and child diagrams. A block diagram of the algorithm that implements the methods of applied information technol-
ogy of thematic segmentation of optical-electronic images from on-board systems of remote sensing of the Earth is given.
A block diagram of the algorithm that implements the methods of applied information technology of thematic segmentation
of optical-electronic images from on-board systems of remote sensing of the Earth is given. Conclusions. The scientific
novelty of the results is as follows: an applied information technology has been developed for thematic segmentation of op-
tical-electronic images from on-board systems of remote sensing of the Earth, which, unlike the known ones, use the sys-
tem modeling methodology IDEF0, which is based on the SADT structural analysis and design method.
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Introduction

Formulation of the problem. It is known that the
result of deciphering optical-electronic images from on-
board remote sensing systems of the Earth depends on
the quality of methods for thematic segmentation of
optical-electronic images [1-3]. This posed for develop-
ers of image processing systems the task of developing
methods, techniques and information technologies for
thematic segmentation of optical-electronic images from
on-board remote sensing systems of the Earth.

The following requirements are put forward to the
methods, techniques and information technologies of
thematic segmentation of optical-electronic images from
on-board remote sensing systems of the Earth [1-3]:

— high speed when processing large data arrays;

—the possibility of sharing spectral and textural
features.

It is known that at present there is no general the-
ory of optimal representation and image processing. The
choice of a specific image processing technology de-
pends on the tasks that are being solved and the re-
quirements imposed on the result of the processing.

Analysis of recent research and publicatins.

It is known that a characteristic feature of thematic
segmentation of optical-electronic images from on-
board systems of remote sensing of the Earth is the
search for rational solutions in the multidimensional
space of alternatives. Under such conditions, the use of
classical methods for finding the extremum of an objec-
tive function becomes ineffective. Currently, global
extremum search methods are being developed that pro-
vide convergence to the exact solution of the optimiza-

tion problem and provide the optimal (minimum or
maximum) value of the fitness function [4].

Metaheuristic methods have the following proper-
ties [4, 5]: managing the process of finding the optimal
solution; effective study of the search space to find the
optimal solution; use of simple local search procedures
and complex learning processes; approximate methods
and, as a rule, non-deterministic; take into account the
possibility of falling into a trap in a limited search space;
are universal (they solve various applied problems); use a
priori information to find the optimal solution.

There are four main groups of metaheuristic opti-
mization methods: evolutionary methods; swarm meth-
ods; methods that mimic physical processes; multi-start
methods [6, 7].

To evolutionary methods include: genetic meth-
ods; imitation methods immune systems of organisms;
scattering methods; evolutionary transformation strategy
correlation matrices; dynamic network method; methods
of differential evolution and others [6].

The swarm methods include: the method of behav-
ior of particles in a flock; ant method, artificial bee col-
ony method; method, imitating the behavior of schools
of fish and others [8, 9].

The goal of the article is to develop an applied in-
formation technology for the thematic segmentation of
optical-electronic images from on-board systems of re-
mote sensing of the Earth.

Main results

The information technology of thematic segmenta-
tion of optoelectronic images from on-board remote
sensing systems of the Earth will be considered as a set
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of functions that are definitely connected with each
other. And implement the techniques, ways and meth-
ods that provide for the receipt, storage, processing,
transmission and use of optical-electronic images.

For visualization and further formal presentation
of the structure and composition of information tech-
nology for thematic segmentation of optical-electronic
images (information technology for the thematic seg-
mentation of optical-electronic images (ITTSOEI)), we
will use the system modeling methodology IDEF0
(ICAM (Integrated Computer Aided Manufacturing)
Definition) [10].

In general, the IDEFO methodology is used to cre-
ate a functional model that displays the structure and
functions of the system, as well as the flows of informa-
tion and material objects linking these functions. IDEFO
methodology is based on SADT (Structured Analysis &
Design Technique) structural analysis and design me-
thod. The IDEFO methodology is based on a standard-
ized graphical language for describing (modeling) sys-
tems [10]. In accordance with the syntax and semantics
of IDEFO, it is formally possible to present the ITTSOEI
technology in the form [11] (tuple ITTSOEI — expres-

sion (1); set {D,ITTSOEI} — expression (2); set {Ll/-} -

expression (3)):

TITTSOEI _ < In!TTSOEL { DlITTSOEI}> ’ 1)

DjTTSOE _ { { P;'l}a { L_ll-}}, 2)

C IR CIRCARCIRUS RS
where In'TTSOE! _ formulation of the goal.

In this case, it is the development of a system of
related functions that implement the techniques, meth-
ods and methods of collecting, storing, processing,
transmitting and using knowledge (data) of thematic
segmentation of optical-electronic images from on-
board Earth remote sensing systems as information
technology;

{ DjTTSOE } — a set of levels of detail in the

ITTSOEI information technology presentation;

1=0,...,3, where when 1 = 0, a top level context di-
agram (model) is formed, when 1 = 1 — the upper child
diagram, when 1= 2, 1 = 3 — child diagrams;

{Fl-l } — a set of functions that implement the tech-

niques, methods and methods of working with knowl-
edge (data) at {D,I TTSOET } the level of detail of the pres-

entation of information technology ITTSOEL

As functions with 1 = 0, we consider the general-
ized "activity" (function-activity) with ITTSOEL. When
1 = 1, the main "processes" (functions-processes) of
working with knowledge (data) in ITTSOEI imple-
mented in ITTSOEI are considered as functions.

As functions with /=2, we consider “subproc-
esses” (functions-subprocesses) of working with knowl-

edge (data) within the framework of the corresponding
“process” at the stages of development and operation of
the subsystem of thematic segmentation of an optical-
electronic image.

As functions with /=3, we consider "operations"
(functions-operations) of working with knowledge (da-
ta) during the development and operation of the the-
matic segmentation subsystem as part of the corre-
sponding "process" at the stages of the development and
operation of the thematic segmentation subsystem of the
optical-electronic image from the on-board remote sens-
ing systems of the Earth:

{Ll i} — a set of internal and boundary interactions
of system elements;

{V,l} c {Ll,-} — a set of internal interactions be-
tween functions from a set {Fl-l } ;

{Ci} c {Ll i} — a set of control limit interactions of

software and hardware implementing ITTSOEI infor-
mation technology;

{I i} c {Ll/-} — a set of input control limit interac-

tions that reflect data (information, knowledge), which
turn into a function;

{Oi} c {Ll/-} — a set of output control limit inter-

actions that reflect the data (knowledge) about the ob-
jects produced by the function;

{M i} c {Ll/-} — a set of limit interactions that re-

flect the mathematical apparatus used to formalize
knowledge on thematic segmentation of optical-
electronic images.

In Fig. 1 shows a formal view of the ITTSOEI
technology in accordance with the expression (4):

DéTTSOEI={{F10}’{C]0’[]0’0]0,08,M10}}. 4

In Fig. 2 shows the upper child diagram describing
the functions-processes of information technology
ITTSOEI in accordance with the expression (5):

D{TTSOEI :{{Fil},{CP,[f)aOf)’Og’Mlo’{Vll}}}’ ©

where t=1,2,...7.
As functions from the set {Fl-l}of the upper child

ITTSOEI

level diagram Dj , created when decomposing a

ITTSOEI

level diagram D , the functions processes that

implement the techniques, ways and methods are con-
sidered:

— collection of knowledge (data) of the results of
thematic segmentation of optical-electronic images
Fll c { F_l} :

1

— storage of knowledge (data) of the results of
thematic segmentation of optical-electronic images

Fefr).

41



Advanced Information Systems. 2019. Vol. 3, No. 2

ISSN 2522-9052

Software and hardware implements ITTSOEI functions

—o

Knowledge (data) about
thematic segmentation
of optical-electronic

Results of thematic
segmentation of opti-
cal-electronic images

o)
V 010

images

Information on the con-

ITTSOEI

Control actions based

ditions for obtaining
optical-electronic images

on the results of the-
matic segmentation of
optical-electronic im-
ages

}/ 03

Mathematical apparatus for the formalization of knowledge (data)
of thematic segmentation of optical-electronic images

Fig. 1. Formal view of ITTSOEI information technology

&, | )

Collection of Storage of

=

Software and hardware implements
ITTSOEI functions

knowledge (data) of
the results of the-

knowledge (data) of
the results of the-

matic segmentation matic segmentation Y

of optical-electronic of optical-electronic Processing of
images N images knowledge (data) of

F F the results of the-

Al A A’ A matic segmentation

of optical-electronic f—

Transfer of
knowledge (data) of
the results of the-

images matic segmentation
I—} F'5 of optical-electronic
L A3 AJ . images
4
[ At A v
Use of
‘/ P knowledge (data) of
Methods of fofmalization and processing of the results of the-
knowledge (ddta) on the results of thematic matic segmentation
segmentation1sf optical-electronic images of optical-electronic
\ 1 images
y, £s
s
w [ ) ) )

Fig. 2. Upper child diagram that describes the functions-processes of information technology ITTSOEI

— processing of knowledge (data) of the results of
thematic segmentation of optical-electronic images
A e{r};

—transfer of knowledge (data) of the results of
thematic segmentation of optical-electronic images
e,

—use of knowledge (data) of the results of the-
matic segmentation of optical-electronic images
F51 € {F;]} .

Let us briefly review the main functions of the
ITTSOEI information technology processes.

The function-process of collecting knowledge
(data) of thematic segmentation of optical-electronic

images from on-board systems of remote sensing of the
Earth Fi] S {F;l} is implemented by performing the

following functions-subprocesses:
FieR
knowledge (data) of thematic segmentation results,
which is implemented in the development of software
and hardware complex of thematic segmentation of op-
tical-electronic images from on-board remote sensing
systems of the Earth;

— function-subprocess of collecting

Ry e R
knowledge (data) of the results of thematic segmenta-
tion of the optical-electronic image, which is imple-
mented during the operation of the software and hard-
ware complex of thematic segmentation of optical-

— function-subprocess of collecting
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electronic images from the on-board systems of Earth
remote sensing.

During the implementation of the function-

subprocesses Flzl , the composition of knowledge (data)

is determined (including from the point of view of iden-
tifying declarative and procedural knowledge) of the-
matic segmentation of optical-electronic images from
on-board remote sensing systems of the Earth.

During the implementation of the function-

subprocesses F]22 , if necessary, adjustments are made to

the composition of existing knowledge (data) on the-
matic segmentation of optical-electronic images from
on-board remote sensing systems of the Earth, and data
(facts) are currently being received from external
sources of information (for example, in the area of ob-
servation, phono-object target situation, etc.).

The function-process of storing knowledge (data)
of the results of thematic segmentation of optical-
electronic images from on-board systems of remote

sensing of the Earth le € {F-l} is realized by perform-

1
ing the following functions-subprocesses:

—the function-subprocess F221 € le of the develop-

ment of a knowledge base (data), which is implemented in
the development of a software and hardware complex for
thematic segmentation of optical-electronic images from
on-board remote sensing systems of the Earth;

— the function-subprocess F222 € le of the process

of direct storage of knowledge (data) of the results of
thematic segmentation of optical-electronic images from
onboard systems of remote sensing of the Earth, which
is implemented during the operation of the software and
hardware complex of thematic segmentation of optical-
electronic images from onboard systems of remote sens-
ing of the Earth.

The function subprocess F221 is implemented by

performing the following function-operations:

—the architecture of the software-hardware com-
plex of thematic segmentation of optical-electronic im-
ages from on-board remote sensing systems of the Earth
is being developed, which determines the structure,
functions and interrelation of the components of the
software-hardware complex;

—the composition of technical means is deter-
mined for the implementation of the components of the
hardware-software complex for the thematic segmenta-
tion of optical-electronic images from the on-board re-
mote sensing systems of the Earth;

— the composition of software is determined for the
implementation of the components of a software and
hardware complex for thematic segmentation of optical-
electronic images from on-board Earth remote sensing
systems (operating system, programming language,
knowledge engineering tools (CASE tools (Computer-
Aided Software Engineering)) and the like);

— software implementation of the hardware and
software components of the thematic segmentation of
optical-electronic images from the on-board Earth re-
mote sensing systems based on the selected hardware

and software implementation is being carried out;

— filling the rule base of the software and hardware
complex for thematic segmentation of optical-electronic
images from on-board Earth remote sensing systems.

During the implementation of the subprocess func-

tion F222 , the following is used:

— storing in the base of rules the hardware and
software complex of thematic segmentation of optical-
electronic images from the on-board Earth remote sens-
ing systems of the rules introduced or corrected at the
previous stage,

— storing in the database of the hardware and soft-
ware complex of thematic segmentation of optical-
electronic images from the on-board Earth remote sens-
ing systems data on the conditions for conducting re-
connaissance, phono-object conditions and the results of
knowledge processing (data) on thematic segmentation
of optical-electronic images from the on-board Earth
remote sensing systems.

The function-process of knowledge processing
(data) based on the results of thematic segmentation of
optical-electronic images from onboard Earth remote

sensing systems F31 € {Fl-]} is implemented by perform-
ing the following functions-subprocesses (Fig. 3):

— function-subprocess F321 eF3] of developing

knowledge processing methods (data) on thematic seg-
mentation of optical-electronic images from onboard
systems of remote sensing of the Earth (implemented at
the stage of creating a software and hardware complex
of thematic segmentation of optical-electronic images
from onboard systems of remote sensing of the Earth);

— function-subprocess F322 € F31 of implementa-

tion of the process of direct automated processing of
knowledge (data) on thematic segmentation of optical-
electronic images from onboard systems of remote sens-
ing of the Earth during the operation of a software and
hardware complex of thematic segmentation of optical-
electronic images from on-board systems of remote
sensing of the Earth.

The function subprocess F321 is implemented by

performing the following function-operations:

— tasks are being set to formalize the processing of
knowledge (data) of the thematic segmentation of opti-
cal-electronic images from on-board systems of remote
sensing of the Earth;

—the ways of knowledge (data) presentation are de-
termined (the choice of the mathematical apparatus
(knowledge representation model (data)) is substantiated)
of the thematic segmentation of optical-electronic images
from on-board systems of remote sensing of the Earth;

—a formal presentation of the knowledge (data)
processing of the results of thematic segmentation of
optical-electronic images from on-board systems of re-
mote sensing of the Earth, namely:

a) method of thematic segmentation of images
from on-board systems of remote sensing of the Earth;

b) processing method of multiscale optical-
electronic image sequence from on-board systems of
remote sensing of the Earth.
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Fig. 3. A child diagram that describes the functions-subprocesses of the information technology ITDUIEI for the
implementation of the function-subprocess of developing methods for processing knowledge (data) of thematic
segmentation of optical-electronic images from on-board systems of Earth remote sensing

The structure of the algorithm that implements the
methods of applied information technology of thematic
segmentation of optical-electronic images from on-
board systems of remote sensing of the Earth is shown
in Fig. 4. The algorithm is based on the method of the-
matic segmentation of optical-electronic images and the
method of processing a multiscale sequence of optical-
electronic images from on-board remote sensing sys-
tems of the Earth.

It has been established that, in contrast to the well-
known, the advanced applied information technology of
thematic image segmentation of optical-electronic im-
ages from on-board Earth remote sensing systems uses
the system modeling methodology IDEFO, which is
based on the SADT structural analysis and design
method, provides for determining image presentation
spaces, highlighting the brightness channels of each
color space, applying for thematic segmentation optical-
electronic images methods swarm artificial bee colony.

Conclusions

The article developed an applied information tech-
nology for thematic segmentation of optical-electronic
images from on-board Earth remote sensing systems,
which, unlike the known ones, uses the system model-
ing methodology IDEF0, which is based on the SADT
structural analysis and design method.

It has been established that, in contrast to the well-
known, the advanced applied information technology of
thematic image segmentation of optical-electronic im-
ages from on-board Earth remote sensing systems uses
the system modeling methodology IDEFO, which is

based on the SADT structural analysis and design
method, provides for determining image presentation
spaces, highlighting the brightness channels of each
color space, applying for thematic segmentation optical-
electronic images methods swarm artificial bee colony.
In further studies, it is necessary to consider in de-
tail the structure of the algorithm that implements the

function-subprocess F321 and the corresponding func-

tions-operators of the applied information technology of
thematic segmentation of optical-electronic images from
on-board systems of Earth remote sensing.

Start

Original optical-electronic image
(multiscale sequence of optical-electronic
images)

Optical-electronic image
one?

Segmented image

End

Fig. 4. The structure of the algorithm (Part 1)
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Fig. 4. The structure of the algorithm that implements the methods of applied information technology of thematic segmentation
of optical-electronic images from on-board systems of remote sensing of the Earth (Part 2)
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[pukaagnas uHpOPMALMOHHASA TEXHOJIOTHSI TEMATHYECKOH CerMeHTALMU ONITHKO-3JIEKTPOHHBIX H300pakeHn i
¢ OOPTOBBIX CHCTEM AUCTAHIMOHHOIO 30HAMPOBAHNA 3eMJIU

N. A. XwxHIK

Annortanus. IIpeamerom nsydeHus B craThbe SIBISIETCS NPUKIAAHAS MHPOPMAIMOHHAS TEXHOIOT Sl TEMATHIECKOH cer-
MEHTAIHN OITHKO-3JIEKTPOHHBIX M300paKEeHMH C OOPTOBBIX CHCTEM IHCTAHIIMOHHOrO 30HAMpoBanus 3emin. Llenawsio sBisercs
pa3paboTka NnpHKiIa HOH NH(OPMAIMOHHONW TEXHOIOIMH TEMaTHIeCKO CerMEeHTalMK ONTHKO-3JIEKTPOHHBIX M300paXkeHuit ¢ Oop-
TOBBIX CHCTEM JUCTaHLIMOHHOIO 30HIUPOBAHUS 3€MJIHM C UCIOIb30BAHUEM METOJO0N0ruu cucreMHoro mozenuposanus IDEFO. 3a-
Ja4H: aHATIH3 OCOOEHHOCTEH ONTHKO-3JIEKTPOHHBIX M300paXeHNUH, (POPMYIHPOBKA TPEOOBAHMI K METO/IaM, METOJUKaM M HH(POp-
MAaIMOHHBIM TEXHOJIOTUSIM TEMAaTHYECKOH CETMEHTAIMH ONTHKO-3IEKTPOHHBIX H300pa)KeHNH ¢ OOPTOBBIX CHCTEM JWCTAHIIMOHHOTO
30HIMPOBAHMS 3eMITH, pa3padoTKa MPHUKIATHOH HH(POPMAIIMOHHON TEXHOIOI MU TEMATHIECKOH CErMEeHTallii ONTHKO-3JIEKTPOHHBIX
n300pakeHni ¢ OOPTOBBIX CHCTEM JMCTaHIIOHHOIO 30HANPOBAaHUA 3eMii. VCIonp3yeMbIMH MeTOOAMH SIBIISTIOTCSI: METOIBI TEO-
PHH BEPOSTHOCTH, MATEMaTHIECKON CTaTHCTHKH, METO/IB! ONTHMH3AIMHY, MaTEMAaTHIECKOr0 MOISITPOBAHNUS U IIU(pPoBOi 00paboT-
K1 M300paKeHNH, aHATUTHYECKHE 1 SMITMPHIECKUE METO/IBI CPAaBHUTEIILHOTO UcciieJoBaHus. [oydeHs! creqyronue pe3yJibTaThl.
B coorBerctBHe ¢ cuHTakcucoMm u cemantukod IDEFO mpukiagHas nH(OpManoHHas TEXHOJIOTHS TEMAaTHIECKOW CerMEeHTaIul
OITHKO-JIEKTPOHHBIX M300pa)KEHNI C OOPTOBBIX CHCTEM HMCTAHIMOHHOI'O 30HIMPOBAHUS 3eMIIM MOXKET OBITH IPE/ICTaBieHa B
BHJIE: KOPTEKa, BEPXHEH J0YepHEel TuarpaMMebl, JOUepHHUX AuarpaMM. [IpuBeseHa CTpyKTypHas cXxeMa alropuTMa, Peain3yromero
METO/IBI IIPUKIIATHON HH(OPMALMOHHON TEXHOJIOI MY TEMATHIECKON CErMEHTAIHN OIITUKO-3JIEKTPOHHBIX H300paKeHUH ¢ OOPTOBBIX
CHCTEM IWCTaHIMOHHOTO 30HIMpoBaHMs 3eMid. BeiBoabl. HayuHas HOBM3HA HOMY4EHHBIX PE3YJIbTaTOB 3aKIIOYAETCS B CIIETYIO-
meM: pa3zpaboTaHa NpuKiIagHas HHYOPMALMOHHAS TEXHOIOIHS TEMAaTHUECKOM CerMEHTAIN ONTHKO-JIEKTPOHHBIX N300paskeHHH C
OOPTOBBIX CHCTEM JIMCTAHI[OHHOIO 30HIUPOBaHUS 3€MJIH, B KOTOPOH, B OTJIMYHE OT W3BECTHBIX, UCIIONB3YETCS METOOIOT S CUC-
TemHoro moaenuposanust IDEF0, ocHoBaHHas Ha MeTOZie CTPYKTYPHOTO aHanu3a u npoekrupoanust SADT.

KawueBble ciaoBa: JAUCTAHIIMOHHOE 30HAUPOBAHUEC 3CMJ'II/I; OIITUKO-3JICKTPOHHOC I/I306pa)KeHI/Ie; TEMaTHYCCKasA
CCIrMECHTaLUA, I/IHq)OpMaLII/IOHHaH TEXHOJIOrus; METOAOJIOrUsS CUCTEMHOI'0O MOACIMPOBAHUA; METOA CTPYKTYPHOI'O aHalli3a U
IIPOCKTUPOBAHUS.

Hpuxiragna ingopmaniiiHa TEXHOJIOTi TEMATHYHOI0 CETMEHTYBAHHSI ONITHKO-EJICKTPOHHHX 300paKeHb
3 OOPTOBHMX CHCTEM JUCTAHIIIHOrO0 30H1yBaHHs 3eMJIi

1. A. XmKkHIK

Anotanis. IIpeaverom BUBYEHHS B CTATTi € NPHKIAAHA iHPOPMALHHA TEXHONOTi TEMATUYHOIO CETMEHTYBAaHHS OITHKO-
€JIEKTPOHHHUX 300pakeHb 3 OOPTOBMX CHUCTEM JIMCTAaHLIHHOrO 30HIyBaHHA 3emiti. MeTor € po3poOka NMpUKIaIHOI iHpopMaLiHHOI
TEXHOJIOT1l TEeMaTHYHOIO CErMEHTYBAHHS ONTUKO-EJIEKTPOHHHUX 300paKeHb 3 OOPTOBUX CHUCTEM JMCTAHLIMHOrO 30HIyBaHHS 3eMil 3
BUKOPHUCTAHHSIM MeTonoiorii cucreMHoro MozemoBansst IDEFQ. 3aBmanns: anani3 ocoOMMBOCTEN ONTHKO-EIEKTPOHHHUX 300paXkKeHb,
(bopMyIroBaHHS BUMOT 10 METOJIB, METOMK Ta iHPOpMALIHHUX TEXHOJIOTH TEeMaTHYHOIO CErMEHTYBAHHS ONTHKO-EJIEKTPOHHHUX 30-
OpakeHb 3 OOPTOBHX CHCTEM JIMCTAHLIHHOro 30H1yBaHHs 3eMili, po3po0ka NpHKIanHOl iHPOpMAaLiHHOI TEXHOMOriT TEeMaTUYHOrO Cer-
MEHTYBAHHsI OITHUKO-EJIEKTPOHHUX 300pa)keHb 3 OOPTOBHX CHCTEM JMCTaHLIMHOrO 30HyBaHHS 3emili. BukopucroByBaHuMHU MeToa-
MH €: METOJIM Teopii IMOBIPHOCTI, MATEMAaTUYHOI CTATHCTHKK, METOIIM ONTHMI3aLlii, MAaTEMaTHYHOTO MOJIETIOBAHHS Ta I(POBOI 00po-
OKkK 300pakeHb, aHATITUYHI T4 EMITPHYHI METOIM MOPIBHUIBHOIO JociipkeHHs. OTpuMaHi Taki pe3y/IbTaTH. Y BIWIOBIIHOCTI 10
cunrakcucy ta cemantuku IDEFO npuxiansa iHdopMaliiiiHa TEXHONOr IS TEMaTUYHOrO CErMEHTYBaHHs OITHKO-CIIEKTPOHHHX 300pa-
JKEHb 3 OOPTOBUX CHCTEM JIMCTAHIIIHOrO 30HIyBaHHs 3eMJIi MO)Ke OYTH HPE/ICTaBIIeHa y BUTVISII: KOPTEXKY, BEPXHBOI JOUIPHBOI Jjiar-
pamy, JodipHiX niarpaM. HaBeneHa cTpykTypHa cxema allropuTMy, IO peaisye MeToM MPUKIIaHOI iHpopMalliiiHOl TexHooril Tema-
THYHOTO CErMEHTYBaHHs 300pakeHb 3 OOPTOBHX CHCTEM JUCTaHLIHHOro 30H yBaHHs 3emili. BucHoBku. HaykoBa HOBU3HA OTpHMaHHX
pe3y/IbTaTiB MOJIATa€ B HACTYIHOMY: pO3poOJIeHa NpHKiIangHa iHpopMalliiiHa TEXHOJIOris TEeMAaTHYHOIO CEIMEHTYBAHHS ONTHKO-
€JIEKTPOHHHX 300pakeHb 3 OOPTOBUX CHCTEM JMCTAHLIMHOIrO 30HIYBaHHA 3eMili, B sIKil, Ha BiIMiHY BiJ BiJIOMHX, BUKODHCTOBYETHCS
MeTozonoris cucremuoro MozemoBanas IDEFO, 1o 3acHoBaHa Ha MeTOJIl CTPYKTYPHOTO aHaii3y Ta npoekryBaHHs SADT.

KawyoBi caoBa: mucraHiiiiHe 30HIYBaHHS 3eMJIl; ONTHKO-CJICKTPOHHE 300paKCHHS; TEMaTHYHA CErMEHTaIlisl; iHPO-
pMaliiiiHa TeXHOJIOTIs; METOIOJIOT1sl CHCTEMHOT0 MOJICITFOBAHHS; METOJI CTPYKTYPHOI'O aHai3y 1 MPOCKTYBaHHSI.
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