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inenTudikanii guHaMikyu 6araToBUMIpHOro 06'€KTa y CKJIa/li 3aMKHEHOI CUCTEMHU Ta CUHTE3Y ONTUMAJIbHUX CUCTEM
crabinizanii i cainKyBaHHS. 32 JAaHMMU HaTypHUX BUIIPOOYBaHb IPOTOTUILY ieHTU(PIKOBAHO MOJIeJli AUHAMIKY 1
30ypeHb, CUHTE30BaHO ONITUMAJIbHUI PETyJISTOP i3 TPhOX B3a€MOJIONIOBHIOIOUUX ckilanoBux (W1, W2, W3) ta
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DOF BexTOpa pyxy po6ouoi NOBEPXHi B peaIbHUX yMOBax eKcIyaratlii. Kio4yosi cioBa: ninatdopma Crioapra,
6araToBUMipHa CUCTEMA K€PYBaHHS, CIIEKTPaJIbHA WIIJIbHICTh CUTHAJIIB, BiHEPiBCbKA (paKTOpU3allisl Ta cenapartis
IpOOOBO-PalliOHAIBHUX MAaTPUIh, TPOTPAMHO-TEXHIYHUM KOMILIEKC, ineHTudikauis quHamiky 6araToBUMipHOTO

PYXOMOro 00’eKTa, CUHTE3 ONITUMAaJIbHOI'O PETYJISTOPA, aHali3 SKOCTi CUCTEMU KEPYBaHHSI.

2. Zozulya V. A. Methodology, technology and software-hardware suite for maximizing the quality of motion
control of a parallel-structure mechanism platform. - Qualifying scientific work, manuscript. Dissertation for the
Degree of Doctor of Technical Sciences in Specialty 05.13.07, “Automation of Control Processes”. - Kremenchuk
Mykhailo Ostrohradskyi National University, Ministry of Education and Science of Ukraine, Kremenchuk, 2026. The
dissertation introduces a new concept and methodology for resolving the contradiction between the application
conditions of parallel-structure mechanisms (the Stewart platform) and the practice of designing their control
systems. Their distinguishing feature is the use of data from appropriately designed experiments to refine the
object’s dynamic models and its operating conditions and to synthesize optimal control systems. Methods of
optimal signal filtering, structural identification of multivariable object dynamics within a closed-loop system, and
synthesis of optimal stabilization and tracking systems have been developed. Using data from full-scale tests of the
prototype, models of the dynamics and of the disturbances were identified, an optimal controller composed of
three complementary components (W1, W2, W3) was synthesized, and the minimum of the performance criterion
was attained. Comparison of the synthesized system with the existing one showed a substantial improvement in
control precision, most pronounced in the horizontal coordinates of the working surface. A National Instruments-
based software-hardware suite was created that determines the full 6-DOF motion vector of the working surface
under real operating conditions. Keywords: Stewart platform, multivariable control system, signal spectral density,
Wiener factorization and separation of rational-function matrices, software-hardware suite, identification of
multivariable moving-object dynamics, optimal controller synthesis, control system performance analysis.
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