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1. PO3BUTOK TEOPETUYHHUX 3aca, TA METOAIB IiIBUILIEHHS 3aBaZOCTIMKOCTI i CHHXPOHI3allii y CYITyTHUKOBUX

TeJIEKOMYHIKaliiIHUX cucTeMax nepegadi inpopmariii Ha eTarni IpoeKTyBaHHS

2. Development of theoretical foundations and methods to increase of noise immunity and synchronization of
telecommunications satellite data transmission systems at the design stage

Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHMX HAyK 3a crenianbHicTio 05.12.13 - pagioTexHiuHi
IIPUCTPOI Ta 3aCO0U TeJIeKOMYHiKaliil. - Jlep>kaBHUI1 yHIBepCUTET TeleKoMYHiKaujii, Kuis, 2015. Y gucepTrauii
BUpillleHa HayKOBO-TIPUKJIaJHA IIpo6yieMa MilBUIIeHHS 3aBaOCTiNKOCTI HUMPOBUX CYITyTHUKOBUX
TeJIEKOMYHIKal[ilHUX CUCTEM 3aCTOCOBYBAaHHSIM Ta MOIIYKOM aHCAaMOJIiB 6araTono3uLiiHUX CUTHAJIB pa3oM i3
3aBaJlOCTINKUM KOJyBaHHSM, PO3POOKOI0 MOTM(IiKOBAaHMX CXEM CUHXPOHIi3allii 6JI0KiB BilHOBJIEHHS CUTHAJIIB 3
HepiBHOMIPHOIO JucKpeTHu3sali€eio. PO3B's130K 3a1a4i OTpuMaHuii 00yJ0BOI0 CUTHATIbBHO-KOJIOBUX KOHCTPYKLiN
(CKK), sixi 06'egHanu cyniepewInBi BJaCTUBOCTI "Ii/IbHUX" 6araToo3ULiIHMX CUTHaIIB (BUCOKA YaCTOTHA
e(EeKTUBHICTb) i 3aBaJJOCTIMKNX KOAiB (BUCOKA eHepreThyHa e(PeKTUBHICTD) B €IMHiN KOHCTPyKLii. KpiM Toro,
IIPOBEIEHO N0OYJ0BY MaTeMaTU4HOI MOZesi IUIsIXoM (popMarisallii po3B'sa3Ky piBHSHHS M0Jia3Hoi Ta

6aratodasnoi iHTeprionsmiriHoi MOoaM(diIKOBAaHOI CUCTEMU CUHXPOHI3allii, BU3HAYEHO 3aJIEXKHOCTI OLiHKU Bif



($a30B0Oi MOMUJIKM Ta HOPMOBAHOI YaCOBOI IOMUJIKY 32 Pi3HUX 3HaY€Hb JPOOOBOTO iHTEpBaly Ta 6araToasHoi
KOHCTPYKIii 6aHKy y3rofpkeHux QisibTpiB y npuiiMadax MaHiNyJIbOBaHMX CUTHAJIIB TE€JIEKOMYHIKALIITHUX CUCTEM
nepenaBaHHs iHopmariii. [11s nigBuineHHs: eeKTUBHOCTI CUHXPOHi3allii 3apOIIOHOBAaHO METO]], [IePETBOPEHHS
4aCTOTU JUCKPETU3ALlii 32 JOMIOMOTOI0 N0sipasHuX (isIbTPIiB Ta 3aCTOCYBAHHS TAKUX IIPUCTPOIB Y CUCTEMI
CHMHXPOHi3auii 3ac06iB TesekoMyHikauiil. CyKyIHICTb OTPMMAaHUX Pe3yJIbTATiB 103BOJINJIA CTBOPUTH HAyKOBO-
IIpakTUYHYy 6a3y 1106y10BM HOBOTO KJIacy CUCTEM CHMHXpOHi3allii, SIKi He MiCTATh Kil pa30BOro aBTOMaTUYHOTO
IiICTPOIOBaHHS Ta NOOY0BaHi HA KOHCTPYKIiSIX, OCHOBY SIKMX CKJIaJal0Th MoaudikoBaHi nosuidasHi ginsrpu.
3arporoHOBaHO METOAVIKY MiIBUILIEHHS PAHNYHO]I 3aBalOCTIMKOCTI CYITyTHUKOBUX TEJIEKOMYHIKALIITHUX CUCTEM i3
ePeKTUBHUM KOJIyBaHHSIM, pO3pO0JieHi MaTeMaTHyHi Ta iMiTaliliHi Mofesi cucTeM nepenaBaHHs CUTHAJIIB Ha
OCHOBI KaCKaJHUX Ta TypO0O-Kojax. ¥ po6oTi HaBeJ€HO AOCiIPKEHHS 3aBalOCTIKOCTI CyIIyTHUKOBUX
TeJIEKOMYHIKaliiIHUX CUCTEM Ta OTPUMAaJIa MOAANbIIOTO PO3BUTKY MOJieJIb LU(POBOTo CYITyTHUKOBOTO KaHAIY
3B'A3KYy i3 3aBaJOCTIVIKMM KOJyBaHHAIM Ha OCHOBI ONITMMI3allil MIapaMeTpiB CYyNyTHUKOBOI CUCTEMU B LIiJIOMY Ta
BukopuctanHi CKK 3 KackagHMM KOZyBaHHSIM Ha OCHOBI [TIO€IHAHHA B €IMHIN KOHCTPYKIil 3TOPTKOBUX KOZIB Ta
koziB Pina-CosioMoOHa i3 KBaApaTypHOIO (pa30BOI0 MaHIIyJIsIi€l0 Ta KACKaAHUX TypOO-KOJiB. 3alIPOIIOHOBAHO
BI,OCKOHAJIEHY CXEMY NpUiiMaya MaHIMyJIbOBAHMUX CUTHAJIB IIJISIXOM BUKOPUCTAHHS CXEMOTEXHIYHUX pillleHb [J1s
yCYHEHHs e(eKTy 3BOPOTHOI poOOTH BiITHOCHUM [I€KOAYyBaHHSM, HiIBUILIEHHS YMOB CUHXPOHI3allii BAKOPHUCTaHHSIM
CHHTE3aTOPiB NpsIMOro uudpoBoro cuHTesy. KitouoBi cy10Ba: CMHXPOHI3allis, nosidasHuil QinbTp, 3aBafOCTINKICTD,
iHTepnosaLis, Jeunmalis, pedpakuis, rigpometeopu, opoiTa, 3aBafiOCTiliKe KOAYBaHHS, KACKaIHE KOJyBaHHS,
CUTHAJIbHO-KOZ,0Ba KOHCTPYKLisl, TYpOO-KOIU.

2. A thesis for a Doctor's of Technical sciences degree at the specialty 05.12.13 - radioengineering devices and
facilities of telecommunication. - State University of Telecommunications, Kyiv, 2015. The result of research
conducted in the course of the thesis is to develop a set of scientifically grounded theoretical positions and
practical recommendations and proposals for the development of mechanisms of formalization of description of
method of increasing of noise immunity of satellite telecommunication systems transmitting information to the
synthesis and improving receiver circuit manipulated signals on the theory and practice the use of signal-code
constructions, devices interleaving, turbo-code, modified schemes sync block signal processing for interpolation
circuits with oversampling, when deciding maximize system capacity information transmission in the presence of
noise. The thesis solved a scientific problem of improving noise immunity of digital satellite telecommunication
systems and application ensembles search multiposition signals with noise immunity encoding schemes for the
development of modified block synchronization signals of recovery of uneven sampling. Solution of the problem
received through formation of signal-code construction designs (CCD) which combined contradictory properties
of "dense" multiposition signals (high frequency efficiency) and noise immunity codes (high energy efficiency) in a
single design, which provided simultaneous increase in both frequency and energy efficiency the processing of
signals in satellite telecommunications facilities. In addition, the building of the mathematical model was held by
formalizing solution of equation of polyphasic and modified multiphase interpolation system synchronization,
determined depending on value from the phase estimation errors and normalized temporal errors at different
fractional interval and multiphase design matched filters in the bank in manipulated signal receivers of
telecommunication data transmission systems. Innovative improvement of systems related with the optimization
of the formation of connections between components of the optimal structure of the receiver and the use of the
modified synchronization schemes based on polyphasic and multiphase designs with resampling proposed scheme
of manipulated signals for processing solution for the issue of ambiguity phase during demodulation. To improve
the efficiency of synchronization (increase the value of winning in assessing noise immunity and reduce errors by
constellation diagram) the method of converting the sampling frequency using polyphasic filters and the use of
such devices in the system of synchronization of telecommunications. Based on experimental studies determined
that with increasing coding rate and code structure, energy coding gain decreases for the proposed configuration
and the case of information transmission channel, energy gain coding (EGK) equal to 6.8 dB (BER = 10-4).
Established that such EGK cannot be achieved by applying convolutional or block codes separately. A circuit
method to eliminate the effect of saturation error probability with increasing size is proposed. Established that



advantage of cascade coding compared to convolutional code shown at BER <10-3. Restructuring of code, coding
rate in case of turbo code increases the EGK. At various speeds coding of cascading codes, interleaving depth =5
close approximation to ideal performance in AWGN channel. The combination of the results has created a
scientific and practical basis of building a new class of systems of synchronization that do not contain circuits
phase automatic adjustment (phase locked loop - PLL) and are formed on designs which are based on modified up
polyphasic filters. The method of raising the limit immunity satellite telecommunication systems with efficient
encoding are proposed, the mathematical and simulation models of transmission signals based on cascading and
turbo code are developed. In this paper the investigation of immunity satellite telecommunication systems are
shown and received the further development of the model of the digital satellite channel of connection with noise
immunity encoding based on parameter optimization of satellite system as a whole and CCM use of cascaded
encoding based on a single design combining convolutional code and Reed-Solomon codes with quadrature phase
shift keying and cascading turbo-code. The improved receiver circuit signals manipulated by using circuit
solutions to eliminate the effect of the return of relative decoding, improving conditions for synchronization by
using direct digital synthesizers synthesis are proposed. Determined that the modified scheme and multiphase
interpolation filter circuit concerted allow you to gain at 3 dB for BER = 10-4 for modified interpolation device at
3.4 dB. Productivity of interpolation devices is primarily for high values . It is gained the further development of
structure and laboratory layout of signal receiver satellite information by using the concept of Software-defined
Radio (SDR) (chips R820T and RTL2832U) based on software processing. A prototype quadrafilar antenna for
receiving information from the spacecraft remote sensing is developed. Keywords: synchronization, polyphase
filter, noise immunity, interpolation, decimation, refraction, hydrometeors, orbit, noiseless coding, concatenated
coding, signal-code construction, the turbo-code.
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