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2. Synthesis of the signals for telecommunication systems with correlative encoding

Pedepar:

1. O6'ekTOM HOCHITKEHb € rpouec GopMyBaHHS Ta OOPOOKHM CUTHAJIIB 3 KOMIIAKTHUM CIIEKTPOM B CUCTEMAX 3
KOPEJISTUBHUM KO-IyBaHHSM. JJOCIIiI>KeHO TeHeHLii 3MiHM CIIeKTpiB KiHIeBUX HU(POBUX IIOTOKIB IpU 36i/bLIEHHI
TPUBAJIOCTI Npouecy. [Ipencra-BaeHO CTPYKTYPHI CXEMU IPUHOMO-TIEPENATOYHOTO 00J1aJHAaHHS, SIKi BAKOHYIOTb
¢dyHKuii popmyBaHHs, nepeaadi Ta perictpallii HaJaHUX CUTHAJIbHUX MHOXUH. [IpeIMeTOM IOCTiIPKEHHS € METOAU
CHHTEe3a CUTHAJIbHUX QYHKLI 3 KepoBaHoto MCI 115 Tesie-KoMyHiKalliiiHuX cucteM. MeTonu JOCiIKeHHS:
JliHeliHa anrebpa, Teopis ampokcuMallii Ta BeiiBieTaHali3, MaTeMaTuuyHui aHani3 i BI1®, marematuyHe
MOJIEJIIOBAaHHS B 00YMCIIOBAJIbHOMY cepenoBulli Matlab. MeToro nucepTauniitHoi po60TH € po3podKa METO-1a
CHHTe3y curHailis 3 KeposaHot MCI Ta cTBopeHHs (i3ndHO peasizyemMoro npusiaga ajs peasizalii 1boro MeTomy.
HaykoBa HOBHM3Ha pe3y/ibTaTiB. 3alIpOIIOHOBAHO CUCTEMY y3araJbHEHUX BEVBIIETIB Xaapa B SKOCTI
OPTOHOPMOBAHOTO 6azuca 1Jj1sl alpoK-CUMallii CUTHaJIiB 3 KepoBaHOo0 MCI. Briepiie 3aliporoHOBaHO ONTUMAJIbHUN
srnamkyounit OHY, mo minimiszye 3anumkoBy MCI. [TokasaHo AOLiNbHICTb BUKOpUCTaHHS B sikocTi @HY ¢inbTpiB

BarrepBopTa Ta BKasaHi 3HaU€HHS [IapaMeTpiB, IIPU SIKKX 3a6e31e4yeThCs X ONTUMaJIbHICTD. [lepie



3aIIPONIOHOBAHO METOJ, NOCIIIKEHHS CIIEKTPAJIbHUX XapaKTEPUCTUK CKiHYEHHUX pea-Jlizaliil [u@poBOro NOTOKy
curHasiB 3 KepoBaHoto MCI. OCHOBHI TeOpeTUYHi BUCHOBKU JYCEPTALiHOI POOOTH MiATBEPKEHi JBOMA
nateHTaMu YkpaiHu Ha BuHaxoau: "Crocib nepenaBaHHs nudpoBoi iHpopmaii' Ta "Crioci6é nepenaBaHHs 1UdPOBOi
iH-¢dopmalii CUTHaTIaMy 3 KOMIIAKTHUM CIIEKTPOM". Pe3yJIbTaTi JOCIiIPKEHb BIIPOBAIKEHO B y460BUI IPOLIEC
OpecbKoi HalioHanb-HOi akagemii 3B'a3Ky iM. O.C. [Tonosa Ta 6y BUKOPUCTaHi B pO60Tax HAyKOBO-

IOCIigHALIBKOTO LeHTPy OeChbKOoi HallioHAMBbHOI akazeMii 3B'43Ky iMm. O.C. [lonosa.

2. The study object: formation of and processing upon narrow-spectrum signals in correlative coding systems. The
changes in spectrums of resulting digital streams with the process duration increasing are observed. The block
diagrams given explain formation, transmission and registration of signal sets suggested. The study subject:
methods of synthesis of signals with controlled intersymbol interference (ISI) in telecommunication systems. The
study methods: linear algebra, theory of approxima-tion and wavelet analysis, Fast Fourier Transform (FFT),
mathematical modelling in Matlab. The objectives of this thesis are to develop method of synthesis of signals with
controlled ISI and design an appropriate device that will implement this method. Novelty: The generalized Haar
wavelets are proposed as an orthonormal basis for approximation of signals with controlled ISI. For the first time,
an optimal low-pass smoothing filter (LPF) that minimizes residual ISI is proposed. It is proven that application of
Butterworth LPF filters is reasonable. The parameters required for their optimal operation are also given. For the
first time, a method that enables analyzing spectrum characteristics of digital streams with controlled ISI is
proposed. Main conclusions of this thesis are corroborated by two patents in Ukraine. They are "Crnioci6
nepepasanHs nudpposoi indopmauii” (methods of digital data transmission) and "Crioci6 nepenasanss 1u¢gpoBoi
inopmauii curnasamu 3 KomnaktTHuM criekTpom” (digital data transmission via narrow-spectrum signals). Study
results are introduced in A.S. Popov Odessa National Academy of Telecommunications for study and further
research.
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