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twin technology

Pedepar:

1. HoBocenos C. I1. Po3nogineni camoopraHizoBaHi IpoL,ecy KepyBaHHs iHTe€JIeKTyaJlbHUM BUPOOHMLITBOM Ha
OCHOBI iHTerpauii TexHosorii nudpoBux ABiNHUKIB. — KBasidikaniiiHa HaykoBa po6oTa Ha ITpaBax PyKOIIUCY.
JuceprauiiiHa poboTa Ha 3700yTTs HAayKOBOI'O CTYIIE€HS IOKTOPa TEXHIYHUX HayK 3a crieljanbHicTio 05.13.07 -
aBTOMaTHU3alis IPOLECiB KepyBaHHs. — XapKiBCbKUI HALIIOHAJIbHUI YHIBEPCUTET PaiioeIeKTPOHIKU MiHicTepcTBa
ocBiTH i Hayku YKpainu, XapkiB, 2025. Y nuceprauiiiHiil po60Ti BUPIlIEHO BaXKJIMBY TEOPETUYHY NPOGIEMY 3i
CTBOPEHHS HOBUX €(EKTUBHUX METO/IB JeLleHTPasli30BaHOr0 YIIPaBJiHHS BUPOOHNYMMU TIPOLiecamu i3
3aCTOCYBaHHSAM IM(MPOBUX JBITHUKIB, a CaMe, 3aCTOCYBAHHS aBTOHOMHHUX HE3aJIEJKHUX areHTiB, 110
CaMOOPraHi3yl0TbCS B KOMIJIEKCHI CTPYKTYPH [J1s1 BUPIlI€HHS CIJIbHOI 3a/ia4i MiABUIEHHS SKOCTI IIPOAYKLIi, 110
BUPOOGJIeThCs. [IpoBeieHo aHasi3 npobieMy BIPOBAIKEHHS TEXHOJIOTII [U(POBUX [IBIlHUKIB B iHTEJIEKTyaJIbHE

BUpPOOHMLTBO. [T0Ka3aHo, 1110 iCHYIOTh PO36i’KHOCTI IoBeiHKY (Pi3nyHOi cucTeMu Ta MoZeJi LuppoBoro ABiliHUKA.



Po3po6sieHi 0CHOBU pO3B’si3aHHS [Tpo6sieMU iHTerpauii 1uppoBUX OBIIHUKIB B pO3IIOAiIEHy aBTOMAaTU30BaHY
CUCTEMY K€pPYBaHHS TEXHOJIOTIYHMMU NPOLECAMU Ha iHTeJIeKTyalbHOMY BUPOOHHULTBI. PO3po6eHa Monenb
posnoginenoi ACK Ha iHTesieKTyajlbHOMy BUPOOHHUIITBI i3 32CTOCYBaHHSIM KOMILJIEKCHUX M(POBUX IBIHUKIB, SIK
J0JIATKOBOTO KOMIIOHEHTA 3arajbHOi CUCTEMU KEPYyBaHHS BUPOOHMYMM IIPOLIECOM, IO A€ 3MOTY 3a0€3Me4nTn
IVHaMiuHy peKOH)irypalilo cucTeMu KepyBaHHS BiINIOBiAHO 10 3MiH BUPOOHUYMX 3a7ja4, KOHQirypariii
o6s1alHaHHS 260 PeXXUMiB POOOTH. 3alIPOIIOHOBAHO METOJ, aJJalITUBHOTO KEPYBAHHS TEXHOJIOTIYHUMM IIPOLIECaMU
iHTeJIeKTya/IbHOTO BUPOOHUIITBA HA OCHOBI PO3MO/iIeHUX Kibep(Pi3sMUHUX CUCTEM i3 3aCTOCYBaHHSIM TE€XHOJIOTII
PO3MOBCIOJ)KEHHS CUTHAJIIB IIOTOPKEHHS, 110 Ha/la€ MO>KJIMBICTb aBTOHOMHUM areHTaM y3To[KyBaTU CBOi Liii,
0OMIHIOBAaTHCh JAHMMU B PEaJIbHOMY 4Yaci Ta KOJIEKTUBHO ONTUMI3yBaTU yBeCh BUPOOHNYMI npoliec. JJoCTOBIpHICTD
HayKOBUX Ta [IPAKTUYHUX PE3YJIbTATIB MiATBEPIKYEThCS BiIIOBIIHNMU MaTepiajlaMu IIPO BIIPOBAIKEHHS
IVcepTalifHUX AOCiI)KeHb Ha peasbHUX 00'ekTax. KilouoBi c710Ba: aBTOMATU30BaHA CUCTEMA KEPYBaHHS,
posmogineHi BupobHudi npouecy, nudpoBuil IBIHNK, CaMOOpraHisanis, CuHTe3, ineHTudikaris, By3JoBi
CIIiZIbHOTY, iHTeTpalis, JoKamisalis, MikpocepBiCHa apXiTeKTypa, OITUMi3allisi, po6OT MaHIIlyIITOP, aBBTOHOMHUMN
MOOGIJIBHUI PO6OT, IJIAHYBaHHS TPA€EKTOPii, HEIPOHHA MepeXa.

2. Novoselov S. P. Distributed self-organized processes of intelligent production management based on the
integration of digital twin technology. - Qualification scientific work in the form of a manuscript. Dissertation for
the degree of Doctor of Technical Sciences in the specialty 05.13.07 — automation of control processes. — Kharkiv
National University of Radio Electronics of the Ministry of Education and Science of Ukraine, Kharkiv, 2025. The
dissertation solves an important theoretical problem of creating new effective methods of decentralized
management of production processes using digital twins, namely, the use of autonomous independent agents that
self-organize into complex structures to solve the common task of improving the quality of manufactured
products. The problem of implementing digital twin technology in intelligent production is analyzed. It is shown
that there are differences in the behavior of the physical system and the digital twin model. The basis for solving
the problem of integrating digital twins into a distributed automated process control system in intelligent
production has been developed. A model of distributed ASC in intelligent production has been developed using
complex digital twins as an additional component of the general production process control system, which allows
for dynamic reconfiguration of the control system in accordance with changes in production tasks, equipment
configuration or operating modes. A method for adaptive control of technological processes in intelligent
production based on distributed cyber-physical systems using the technology of distributing agreement signals
has been proposed, which allows autonomous agents to coordinate their goals, exchange data in real time and
collectively optimize the entire production process. The reliability of scientific and practical results is confirmed
by relevant materials on the implementation of dissertation research on real objects. Keywords: automated control
system, distributed manufacturing processes, digital twin, self-organization, synthesis, identification, node
communities, integration, localization, microservice architecture, optimization, robot manipulator, autonomous

mobile robot, trajectory planning, neural network.
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