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1. CunTe3 cucteM KEPYBaHHI aHTEHHNMU KOMIIJIEKCAMU Ha OCHOBI rnapaJjieJibHOro KiHEMaTHUYHOTO MeXaHi3My

HaBE€OEHHS i3 cTaTUYHO HEBU3HAYEHVMM 3B'I3KaMU

2. Synthesis of antenna control systems based on a parallel kinematic guidance mechanism with statically

indeterminate connections

Pedepar:
1. luceprarniio NpUCBSYEHO BUPIIEHHIO HAYKOBOTO 3aBIaHH4, SIKE M0JISITAa€ Y MiBULIEHHI TOYHOCTI CYIIPOBOLY
KOCMIYHMX araparis JUCTaHLIMHOIO 30HAYBaHHS 3€MJli B CUCTEMAaX HAaBEEHHS aHTEH HAa OCHOBI MapayIeJIbHAX

KiHEMaTUYHUX JIAHOK i3 CTAaTUYHO HEBU3HAYEHMMU 3B's13KaMu. [IpoaHani30BaHO Cy4yaCHUM CTaH i TeHIEHILil



PO3BUTKY QHTEHHUX CHUCTEM Ta iX CUCTEM KePyBaHHS IJIs1 3a7ja4 AMCTAHLIHOTO 30HAYyBaHHS 3emMili. 3pobsieHo
BUCHOBKU PO NapaMeTpy, SKi BIJIMBAIOTh HA TOYHICTh HaBeEHHS cucTeMU. [IpoBeieHuM Oy migXxoiB 10
KEepyBaHHS aHTEHHUMU KOMIIJIEKCaMU. 3alIpOIIOHOBAaHO aJrOPUTM PO3PaxyHKy BUJOBXKEHHS aKTyaTOPiB.
Po3po6seHo iMiTalliliHy MOZ€JIb OIIOPHO-TIOBOPOTHOTO IIPUCTPOIO Ta AUHAMIUYHA MOZEJb CUCTEMHU, SIKA JO3BOJISIE
BU3HAYWTH BIUIUB FT€OMETPUYHUX [TAPAMETPIB 3aIIPONIOHOBAHOIO MapaJIEIbHOTO KIHEMAaTUYHOTO MEXaHi3MY Ha
OCHOBHI TEXHIYHI XapaKTEPUCTUKU CUCTEMU. [ PYHTYIOUHCh HA OTPUMAHUX PE3YJIbTATAX JAOCII/IKEHHS, PO3POGIEHO
OIIOPHO-TIOBOPOTHUI ITPUCTPill aHTEHHOI CUCTEMU Ha OCHOBI IapajlesIbHOrO KIHEMAaTUYHOTO MEXaHi3My HaBel€HHS,
araparHe Ta porpamHe 3ab6e3ledyeHHs 111 Noro KepyBaHHS. EKcriepuMeHTabHO 10BeIeHO, 0 3aPOIIOHOBaHA

MOLEJIb aIE€EKBATHO OIIUCYE pO6OTy 3aIIPpOIIOHOBAHOTIO IMapajI€JIbHOT'O KiHEMaTU4YHOTO MeXHHiSMy.

2. The dissertation is devoted to the solution of the scientific problem which consists in increase tracking accuracy
of spacecraft of remote sensing of the Earth in antennas guidance systems on the basis of parallel kinematic
mechanism. The current state and trends in the development of antenna systems and their control systems for
remote sensing of the Earth are analyzed. The use of the Stewart platform as a pivoting guidance mechanism has
been proposed. This simplifies the mechanical design of the antenna system compared to conventional rotating
devices, the main disadvantage of which is the high requirements for the accuracy of manufacturing large-
diameter rotating mechanisms, which leads to bulkiness, large weight, complexity of manufacturing and
assembling devices and, in general, increasing cost of antenna systems. The proposed support-rotary device based
on a parallel structure is relatively simple and has high technical characteristics, but requires more complex
algorithms to control its operation. The review of approaches to control of antenna complexes on the basis of
parallel kinematic mechanism is carried out. Conclusions are made about the parameters that affect the accuracy
of the system. The advantages and disadvantages of design and control systems are described. Factors that
complicate the control process of the parallel structure mechanism are identified, in particular, the solution of the
control problem is significantly complicated when it is necessary to calculate the position in real time. The
dynamics of the task is much more complicated, because in order to reach any position it is necessary to build a
common trajectory to it and the trajectory for each of the actuators. Calculate the speeds and accelerations at
each point of the trajectory and force all six electric drives to work out their trajectory synchronously and in
concert with the lowest errors of speed and acceleration, while adhering to the conditions of their coordinated
movement. An algorithm for calculating the elongation of actuators is proposed, and the method of controlling the
guidance of the antenna based on a parallel kinematic mechanism is improved. The use of the model of kinematics
of spacecraft tracking is offered, which allows to determine the characteristics of control actions of the antenna
control system. The proposed three-dimensional mathematical model of the rotary support device is successfully
used in the creation of a control system and a prototype of the antenna system. A dynamic model of the system is
proposed, which allows to determine the influence of geometrical parameters of the proposed parallel kinematic
mechanism on the main technical characteristics of the system. Based on the obtained results of the research, the
support-rotary device of the antenna system on the basis of the parallel kinematic guidance mechanism, hardware
and software for its control are developed. It is experimentally proved that the proposed model adequately
describes the operation of the proposed parallel kinematic mechanism.
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