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KOMILJIEKCIB

2. Increasing of Efficiency Amplification and Transformation Systems (ATS) of Telecommunications Facilities.

Pedepar:

1. MeTom0 gucepTauiiHoOi poOOTH € pO3BUTOK Te€Opii aHasli3y Ta CUHTE3Y MiJICUIII0BaJIbHO-TI€PETBOPIOBATIbHUX
cucreMm (IIT1C) mogynsuiiHOro TUIy, pO3po6Ka Ha ii OCHOBI IPUMHLMIIIB CTPYKTYPHOI OpraHisaiiii, MeToiB
CHHTEe3yBaHHS BUXiTHOTO CUTHAJIY Ta aJrOPUTMIB yIipaBiliHHg 6araTodyHkuioHanpHUX [TT1C TenekomyHiKalitHuX
KOMILIEKCiB. O6'€eKTOM JOCIIiKEHHS € IIPOLIECH BiATBOPEHHS Ta IiICUJIEHHS CUTHAJIB MOIYJISILIMHUMU METOIAMMU.
[IpenmeTom JocrinkeHHs € Ko4oBi inBapianTHi [1T1C 3 6araTopazoBoo MOLYJISLIEI0 Ta IPOTHO3HUM YIIPABJIiHHSIM.
Metonu nocninkeHHs. PillleHHs MOCTaBJI€HUX B UCepTallii 3a1ay OTPUMAHO 3 BUKOPHUCTAHHSIM MOJI0XKEHb TEOPil
iHBapiaHTHOCTI, Teopii aBTOMaTUYHOTO yIPaBJliHHS, IepeTBOpeHHs Pyp'e, Teopii afallTUBHOIO YIIpaBJiHHS, Teopii
HEYIiTKMX MHOXUH, PO3p00JIEHOI METOOVKN CUHTE3y CUCTEM i3 HEUiTKUMU peryssitopamu. Anapatypa: III1C
MOIYJIALIMHOTO TUIY TEJIEKOMYHIKALIIMHMX KOMILJIEKCIB. TeopeTnyHe Ta MpakTU4He 3HauYeHHs i HoBU3HA. OTprUMaHi

HayKOBi pe3yJIbTaTH HAJAI0Th MOXKJIMBICTb IPOEKTYBATU PaliOTEXHIUHI IPUCTPOI, 1O [IE€PEBEPINYIOTH 33 CBOIMU



XapaKTePUCTUKAMU Bifjomi aHasioru. Ha OCHOBI OTpUMaHUX PE3yJbTaTiB BUTOTOBJIEH] Ta BUITPOOYBaHI SIKiCHO HOBI
3pasku 6araTodyHkuioHanpHux [1T1C i3 334aHMMU XapaKTepuCcTUKaMu (PyHKLIOHYBaHHS. Pe3ynbraty gocaigKeHb
3HANILIM BUKOPUCTAaHHS y Cy4YaCHUX BUPOOax TejleKoMyHiKaliliHoro obsanHaHHs. HaykoBa HoBu3Ha: Po3pobiieHi Ta
o6rpyHToBaHi npuHnunu opranisauii [111C 3 6araTokpaTHOIO MOIYJISALI€I0 IPU CyMillleHHi (PYyHKLi (GOpMyBaHHS,
peryJiloBaHHS IapaMeTpiB BUXiJHOTO CUTHAJY Ta KOMIIEHCallii KOOPAUHATHO-TIapaMeTPUYHUX 30ypEHDb B €JUHOMY
(dyHKLiOHATIBHOMY By3Jli. 3aIIPOIIOHOBAHO Ta PO3pOOJIEHO CIIOCOOHM KYCKOBO-0€e3epepBHOi allpoKcuMallii CUTHaIiB
IOBiNbHOI (OPMU 33 KPUTEPISIMU KBAIPAaTUYHOTO BiIXUJIEHHS Ta CEpEAHbOIHTErPa/IbHOI OLiHKY. Briepie
PO3PO6JIEHO Ta AOCTIIXKEHO CTPYKTYPU Ta aJITOPUTMU aAANTUBHOTO TPOrHO3HOrO yrnpasiinus I1I1C 3
BHMKOPHCTaHHSIM arnapaTy HeuiTKoi JIOTiKY, 110 3a6e31edyloTh BUCOKY TOYHICTh peasi3alii ymoB iHBapiaHTHOCTI 3a
YMOBU HENIOBHOTHU iH(opMallii BiTHOCHO BJIaCTUBOCTEN CUCTEMU Ta 30BHIlIHIX 36ypeHb. OOIPYHTOBAHO IPUHLUIIN
Ta MeToau excrpanossnii Gynkuin II1C, mo BNIMBaAOTh, 3 METOIO MiIBULIEHHS TOYHOCTI KOMIIEH CaLlii
KOOpJMHATHO-NIapaMEeTPUYHUX 30ypeHb. 3allpONIOHOBAHO CTPYKTYpH iHBapiaHTHuUX I1I1C 3 6araToKkpaTHOIO
MoOZyJsiLi€l0, eKCTparnosLieo PpyHKLiH, mo BrauBaoTs Ha [1T1C, Ta u1ndpoBo0 KOpeKIli€eo aJropuTMis
KOOpJMHATHO-TIapaMeTPUYHOTO YIPaBJiHHSA y popMaTi JeabTa-MOoAyIslLii, 10 AO3BOJIMIIO PealidyBaTh IPUHLUIN
CHUMeTPYBaHHS HeJIiHITHMX KaHaliB 1epeiavi 30ypeHb Ha IPOrpaMHOMY PiBHi. PO3po6JieHi airopuTmMu poboTu Ta
dyHKIiOHaIbHA OpraHisallis aHali3aTopa-eKCTparoaaTopa Ha ocHoBi JIIM-Kozepa, iK1l [103BOJIsS€ 3LilICHIOBATH
ineHTHiKalio Ta BUCOKOTOYHY eKCcTpamnossiio GyHkii. CTyliHb BIPOBaJ)KEHHS: B po3pobKax IHCTUTyTy
esnexkrpoguHamiku HAH Ykpainu, I "MixXrany3eBuil HAyKOBO-TEXHIYHUN LIEHTP BiTpoeHepreTuku IBE HAH
Ykpainn", 11 "YkpaiHCbKuii fiep;kxaBHUM LeHTp pagiodactoT”, OIT "YKpaiHCbKUI HAYKOBO-TOCHIIHUN iIHCTUTYT
3B'S13KY", @ TAKOXX BUKOPUCTOBYIOThCSI B HaBYaJIbHOMY IIpolieci B Jlep>kaBHOMY yHiBepcuTeTi iHpopmaliiiHo-
KOMVHIKaliliHuX TexHosori# (M. KuiB). 'any3p - TeXHIYHI HayKH, TeJIEKOMYHiKalii.

2. The purpose of this dissertation is the further research of the modular Amplification and Transformation
Systems (ATS) analysis and synthesis theory and the development of structural build-up principles, outcoming
signal synthesis methods and control algorithms of multifunctional ATS of telecommunications facilities on its
basis. The research is focused on studying signal reproduction and amplification processes using modulation
methods. The research subject includes key invariant ATS with multiple modulation and predictive control.
Research methods. Problems specified in this dissertation have been solved on the basis of the invariance theory,
the automatic control theory, Fourier transformation, the adaptive control theory, the theory of fuzzy sets and
developed synthesis methods of systems with fuzzy controls. Hardware used: radio and technical devices with
implemented modular amplification and transformation systems that can be used as components of different
telecommunications hardware. Theoretical and practical importance of outcomes. Scientific outcomes obtained
thanks to the dissertation allow designing radio and technical devices with characteristics superior to the existing
analogues. Based on the obtained outcomes, absolutely new multifunctional ATS with the specified characteristics
have been produced and tested. Research outcomes have been utilised in the latest telecommunications hardware.
Practical importance of obtained outcomes consists in the following: Developed build-up principles and ATS
research outcomes allow implementation of structural invariance condition in the ATS with multiple modulation. It
enables implementation of specified ATS functional characteristics provided that disturbance influence is
compensated. Obtained analytical expressions that provide for operational piece and continuous approximation of
the outcoming signal of the ATS with multiple modulation and allow performing structural and algorithmic
optimization of the ATS power path. Examples of invariant ATSs with multiple modulation, extrapolation of
influencing functions and digital correction of coordinate and parametric control algorithms in the delta
modulation format have been developed. It has enabled implementation of the symmetrisation principle for non-
linear disturbance transfer channels at the application level. Operation algorithms and functional build-up of the
analyzer-extrapolator on the basis of the LDM coder have been developed. The coder performs identification and
high-precision extrapolation of the influencing function. Methods for synthesis and stability analysis of the ATS
with fuzzy control that provide for the combination of adaptive and fuzzy approaches during control algorithm
synthesis have been developed. Scientific novelty of the obtained outcomes consists in the following: Build-up
principles for ATS with multiple modulation and combination of features of generation, adjustment of outcoming



signal parameters and compensation of coordinate and parametric disturbances in a single functional nod have
been developed and justified. Approximation methods that allow high-precision piece and continuous
approximation of random signals using a number of criteria (square deviation, mean integral estimate) have been
proposed and developed. Structures and algorithms of adaptive and predictive ATS control using fuzzy logic
framework have been developed and researched for the first time. They provide high precision of invariance
conditions implementation, when the data on system properties and external influences are incomplete. Principles
and methods of extrapolation of functions influencing ATS in order to increase precision compensation for
coordinate and parametric disturbances have been proposed and justified. Invariant ATS structures with multiple
modulation, extrapolation of influencing functions and digital correction of coordinate and parametric control
algorithms in the delta modulation format have been proposed. It has enabled implementation of the
symmetrisation principle for non-linear disturbance transfer channels at the application level. Operation
algorithms and functional build-up of the analyzer-extrapolator on the basis of the LDM coder have been
developed. The coder performs identification and high-precision extrapolation of functions. Implementation
degree: proposed principles, algorithms and systems have been utilised in the developments of the
Electrodynamics Institute of the National Academy of Sciences of Ukraine, "Cross-Industry Scientific and
Technical Centre for Wind Energy of the Renewable Energy Institute of the National Academy of Sciences of
Ukraine" public company, " Ukrainian State Radio-Frequency Centre " public company, "Ukrainian Scientific and
Research Institute of Communication" public company. They are also used for educational purposes in the State
University of Information and Communication Technologies (Kyiv). Utilisation industry (branch): technical
sciences, telecommunications.
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