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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. Po3po6Kka METOJMKYM ONTHMMAJIbHOTO IIPUIOMY 6araTono3ULiMHMX CUTHAJIB Cy4YaCHUX MOGITIbBHUX MEPEX

2. Development of method for optimal reception of the multi-position signals in modern mobile networks.

Pedepar:

1. Y po6orti Bu3HaveHo, 1m0 BukopuctanHs cuctem 3 OFDM curnanamu 3 OPM Ha nigHeciBHUX 3a6e3neyye
BJIACTMBOCTI iHBapiaHTHOCTI J10 BUNIAAKOBUX 30ypeHb. JloclimKeHo: criocoby MOAYJIsLii, sIKi BIJIMBAIOTh Ha
MIBUAKICTD i HaAiMHiCTh U@ POBOi epenayi cuctem 6araToNoO3ULIHUX CUTHAJIIB, Ha 6a3i SKUX MOKHA JOCSTTU
IIBUAKOCTI epenadvi ingopmatii 6;113bKOi 10 IPONYCKHOI CIPOMO>KHOCTI KaHaJIiB 3B'43Ky. [IpoBeieHo aHali3
CUTYyallill, 32 SIKUX CKJIaIal0ThCsl YMOBH, LIO BiJ[IOBiJAIOTh ONTUMAJIBbHOMY HEKOTEPEHTHOMY Ta aBTOKOPEJSALINHOMY
MEeTOoJaM 00pOOKY ITPUIOMY 6araToNnoO3ULiIHUX CUTHAJIiB, BU3HAYEHO 3aBaOCTiMKICTh JeMOIYJISTOPIB, SIKi
peasi3yioTh Lii METOIY IPUIOMY. 3aIIPOTIOHOBAHO YHIBEPCAJIbHUM aJITOPUTM ONITUMAIbHOTO KOT€PEHTHOTO
npuiiomy 6araronosuniitaux AOM i AQPM curnanis B cuctemax 3 OFDM i po3po6sieHO KOHKPETHi aJTOPUTMHU
KOrepeHTHOI 00pOOKU PO3IIOBCIOIKEHNX CUCTEM 6araTono3nLifnHux curHasuis. HamaHo npomnosutii mono Bu6opy
ONTUMAJIbHOI'O 6araTONO3MULiiHOTO CUTHAJY /1 KaHaJly 3B'S13KY 3 3aJaHMM BiJHOLIEHHSIM CUTHAJ/IIyM.
Po3p061€HO aIrOpUT™M ONTUMAJIBHOTO IIPUIOMY 6araTono3uLiHAX CUTHAJIB Ha (OHI 3aBaj, 3a JOIIOMOT 010

PaHrOBYX METOZIB B yMOBaXx allpiOpHOi HEBU3HAYEHOCTI.



2. The thesis is devoted to the development and research of methods for optimizing a multi-position signal for
reliable digital information transfer using OFDM systems and LTE technology in order to create highly efficient
mobile networks, as well as solving scientific and technical problems and developing algorithms for optimizing
multi-position signals with amplitude-phase modulation in OFDM systems. It was defined that the use of OFDM
systems ensures invariance property as to random perturbations. Investigated: modulation techniques that affect
the speed and reliability of digital transmission; systems of multi-position signals, on the basis of which it is
possible to achieve data transfer rates close to the capacity of communication channels. It was conducted analysis
of situations with conditions corresponding to the optimal incoherent and autocorrelation processing methods for
receiving multi-position signals, the noise immunity of demodulators that implement these reception methods is
determined. Universal algorithm was proposed which provides for optimal coherent reception of multi-position
APSK (amplitude phase shift keying) and DAPSK (differential amplitude phase shift keying) signals in OFDM
systems. Specific algorithms were developed for coherent processing of efficient multi-position signal systems.
Suggestions were made for choosing of the optimal multi-position signal for a communication channel with a
certain signal-to-noise ratio. The algorithm was developed for optimal reception of multi-position signals against
the background of interference based on rank methods under conditions of a priori uncertainty. The obtained
results ensure data transmission with a predefined probability in OFDM systems while effectively improve the
quality indicators of communication channels and therefore are expedient for implementation.
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