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1. MeTozI0710TiYHi OCHOBM IHTEJIEKTYaJIbHOIO aBTOMATU30BaHOTO YIIPABJIiHHS CKJIAIHOIO aIalITUBHOIO TEXHIYHOIO

CHUCTEMOIO

2. Methodological foundations of intelligent automated control of a complex adaptive technical system

Pedepat/anoTanis:

1. Inceprarist npuCBAYeHa TEOPETUIHOMY y3arajJbHEeHHIO Ta GOPMYBAHHIO HOBOTO MiJIXOAY 10 PO3B'sI3aHHS
aKTyaJIbHOI HAyKOBO-TIPUKJIaIHOI IPOGJIEMY CTBOPEHHS iHTeJIeKTyalbHOI aBTOMaTU30BaHOI CUCTEMU YIIPABJIiHHS
TEXHOJIOTIYHUM NPOLECOM CKJIAIHOI aIalITUBHOI TEXHIYHOI CUCTEMU, [1J15 3a0€31e4eHHSs FTHYYKOCTI 10 3MiH
HaBKOJIMIIIHBOTO CEPENIOBUILA Ta IPOTHO3YBAaHHS €(PEKTUBHOIO BUKOHAHHS [Iill y MITaTHOMY Ta aBapiliHOMY
pekumMax B MiHJIMBUX yMOBax po60oTu. CTBOPEHO METOZ0JIOTYHI OCHOBM aBTOMATU30BAHOTO YIIPABJIiHHS
aJIalITUBHOIO TEXHIYHOIO CUCTEMOIO Y BUTJIAIi MAIMHHO-TPAKTOPHOI'O arperary, B CKJIAIHUX YMOBaX €KCILTyaTallii.
OO6rpyHTOBaHO AOLiIbHICTh 3aCTOCYBAHHS WITYYHOT'O iHTEJIEKTY B aBTOMATU30BaHiil CUCTEMI yIIpaBJliHHS 3
ypaxyBaHHSM 3MiHHUX YMOB €KCIUIyaTallii Ta HeIOBHOI BU3HAa4eHOCTi iH(popMaliii. Po3po6ieHO MeTO], CUHTE3Y

dYHKLIOHATIBHOI CTPYKTYPY aBTOMATU30BaHOI CUCTEMH YIIPABJIiHHS aalITUBHOIO TEXHIYHOIO CUCTEMOIO, SIKUH



3aCHOBAHUI Ha rpao-OpPi€HTOBAaHOMY IpencTasieHi. CTBOPEHO apXiTeKTypy iHTeJIeKTyaJbHOI aBTOMATU30BaHO1
CHCTEMHU YIIPaBJiHHS, sIKa 3abe3Ievye THyYKiCTh YIPABIISIOUMX Iill 10 3MiH TapamMeTpiB po604oro cepenoBuIa, B
peKuMi peanbHOro yacy. Po3pobseHo metog, 11o6ynoBY 1udpoBoi MoJieJli po60YOro CepefoBULa, MITISIXOM
aBTOMAaTU30BaHOI iHTerpalii pi3HOTUIIHNAX BUMiPIOBAJIBHUX JJAHUX i3 IONIEPEHBOI0 OOPOOKOIO B €AMHOMY
iHpopmaliiiHoMy NpocTOpi. 3apONOHOBAHO MOAEJb Bidyasisalii po604oro cepeioBuila Ha OCHOBI KOHTYPHOTO
NIOJIaHHS JAHUX, 1O o€ HYe rpadiyHe Ta YUCIIOBE NIPEICTABIEHHS TapAMETPiB, 3MEHIIYE Bi3yaJlbHe
[IepEeBaHTA)KEHHSI Ha ollepaTopa aallTUBHOI TEXHIYHOI CUCTEMMU Ta MiABUIIYE ONIEPATUBHICTb NPUIHSTTS
VIPaBJIiHCBKUX pilleHb. CTBOPEHO MifXil 4O CTPYKTypu3alii iHdpopmalii B aBTOMaTU30BaHil CUCTEMI YIIPABIIiHHS 3
BHUKOPHCTaHHSIM HEYiTKOi KOTHITUBHOI MOZeJIi. 3alpOIIOHOBAaHO METO, 6araTOBUMipHOTO IIPOTrHO3YBaHHS
napaMeTpiB pob0Yoro cepeoBulla, 3 ypaxyBaHHIM YaCOBUX 3aTPMMOK i HEBU3HAYEHOCTI, 110 3a6e3nevye
aJleKBaTHICTb MPUUHATTS YIPABIiHCbKUX pillleHb. PO3p06s1€eHO METO HAaBYaHHSI IITYYHOI HEMPOHHOI Mepexi 1714
[IPOTHO3YBAaHHS TATOBOI [TOTYKHOCTI aJalITUBHOI TEXHIYHOI CUCTEMMU Y BUTJIAA] MAlIMHHO-TPAKTOPHOTO arperary,
1110 [103BOJIS€ MigBUIIUTY TOYHICTh KacTepusallii JaHuX Ta 3a0€3MeYuTy IPUCTOCYBAHHS MAlIVHU JI0 3MiH CTaHy
30BHILIHBOTO CEPENOBUILA. 3aIIPOIIOHOBAHO METOAM iHTEJIEKTyabHOIO aBTOMATHU30BaHOI0O YIIPaBJIiHHS
aZlalITUBHOIO TEXHIYHOIO CUCTEMOIO, 3 Pi3HOI0 OOUNCIIIOBAJILHOIO CKJIAJHICTIO, SKi BUKOPUCTOBYIOTbCSI B 3aJI€KHOCTI
Bif cky1amy pobo4oro cepeoBuiLa, 1o 3abe3neydye nigsuineHHs epeKTuBHOCTI po6oTy MamuHu. CTBOpeHa
iHTEeJIeKTyalbHa MOJIEJIb YIIPABJIiHHS aalTUBHOK TEXHIYHOIO CUCTEMOIO Y BUTJISA/] MAIMHHO-TPAKTOPHOTO
arperaTy Ha OCHOBI I/TMOOKOI ITy4YHOI HEMPOHHOI MEPEXi, 10 BKJIIOYA€E BXi/IHi AaHi IPO TATroBe 3yCUJLIS, IIBUAKICTb
PYXy, OJIOXKEHHSI pO60YOro 06JIaJHAHHS Ta TUII IPYHTY i BUKOHY€E [IPOTHO3YBaHHS HAl61/IbII palliOHaIbHOI TSTOBOI
MIOTYKHOCTI, 3 ypaxyBaHHSIM YaCOBHUX 3aTPUMOK. [IpOBeIeHi €KCIIEpUMEHTH, i3 3aCTOCYBaHHSM CTBOPEHOI
aBTOMAaTH30BaHOI CUCTEMU YIIPaBJIiHHS aIalITUBHOIO TEXHIYHOIO CUCTEMOIO 3 iHTEJIEKTYyaIbHOIO CKJIJI0BOIO, SIKi
niaTeepanan e(peKTUBHICTb, IPAKTUYHY 3HAYYLIiCTb i JOLiNBbHICTb BUKOPHUCTAHHS PO3POOJIEHUX METO/IB, MOJEJIeN
Ta IpUKIagHOi iHdpopMaLifiHOI TeXHOJIOTI B eKCITyaTalii CyyacHUX aJanTUBHUX TEXHIYHUX CUCTEM Y BUTJISA]

MalIMHHO-TPAaKTOPHUX arperaTiB B yMOBax 0COOJIMBOIO CTaHy KpaiHU.

2. The dissertation presents a theoretical generalization and develops a new approach to addressing the pressing
scientific and applied problem of creating an intelligent automated control system for the technological process of
a complex adaptive technical system. The approach aims to ensure adaptability to environmental changes and
predict effective task execution in normal and emergency modes under variable operating conditions.
Methodological foundations have been established for the automated control of an adaptive technical system
represented by a machine-tractor unit under challenging operating conditions. The feasibility of applying artificial
intelligence in an automated control system has been substantiated, taking into account variable operating
conditions and incomplete information. A method for synthesizing the functional structure of an automated
control system for an adaptive technical system has been developed based on a graph-oriented representation. An
intelligent automated control system architecture has been designed to ensure the real-time adaptation of control
actions to changes in operating environment parameters. A method for constructing a digital model of the
operating environment has been developed through the automated integration of heterogeneous measurement
data, with preprocessing within a unified information space. A model for visualizing the operating environment
based on a contour representation of data has been proposed. This model combines graphical and numerical
representations of parameters, reduces visual overload for the adaptive technical system operator, and facilitates
timely control decisions. An approach to structuring information within the automated control system using a
fuzzy cognitive model has been developed. A method for multivariate forecasting of operating environment
parameters has been proposed, accounting for time delays and uncertainty to support appropriate control
decisions. A method for training an artificial neural network to predict the tractive power of an adaptive technical
system represented by a machine-tractor unit has been developed, improving data clustering accuracy and
enabling the machine to adapt to changes in the external environment. Methods for intelligent automated control
of an adaptive technical system, with varying computational complexity, have been proposed. These methods are
applied according to the composition of the operating environment to enhance machine performance. An
intelligent control model for an adaptive technical system represented by a machine-tractor unit has been



developed based on a deep artificial neural network. The model takes tractive force, travel speed, working
equipment position, and soil type as inputs and predicts the most appropriate tractive power while accounting for
time delays. Experiments conducted using the developed automated control system for an adaptive technical
system incorporating an intelligent component have confirmed the effectiveness, practical significance, and
feasibility of applying the proposed methods, models, and applied information technology to the operation of
modern adaptive technical systems represented by machine-tractor units under the special conditions prevailing
in the country.
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