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2. Methods and tools of improving the efficiency of signal processing in satellite telecommunications facilities

Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO IiABUILEHHIO 3aBaJOCTINKOCTI CYITyTHUKOBUX CUCTeM Mepenayi inpopmarii
IIJIIXOM OOIPYHTYBaHHSI i aHasIi3y CxeM IIPUCTPOIB CUHXPOHi3alii Ta (inbTpaliii Ha OCHOBI CTOXaCTUYHUX Mojesel
TEOPETUYHOI iHTeprnpeTawii aHaymiTHYHOro onucy QyHKIiOHyBaHHS Ta BUOOPY iX IapamMeTpiB B yMOBax pPeajlbHOro
KOMILJIEKCY 3aBajl. Y AuceprawiliHiil po6oTi npoBeneHo Gopmanizaliio CTPYKTypPHOTO METOAY aHATiTUIHOTO
CHHTe3y IIJISIXOM PO3B's13Ky piBHSIHHS Pokepa-IlnaHKa CITKOBUM METOIOM [J1s1 3MiHU TYCTUHU PO3IIOJLNTY IOMUJIKU
CHHXPOHI3allii 3 METOI0 BUPIilIeHHS 3a/a4i CUHTE3y MTOIYKOM CTPYKTYpU CUCTEMU TaKTOBOI CUHXPOHi3allii, siKa
3abe3nedyye eKCTpeMyM IIPU3HAYEHOT0 KPUTEPiI0 e(PeKTUBHOCTL. OTPUMAHO CTPYKTYPY ONTUMAJIbHOTO [IPUCTPOIO
00pOOKY CUTHAJIB, IJISIXOM [OOIPALIOBAaHHS Ta BBEJEHHS JI0 CKJIaay IIpriiMayda KBaJpaTypHUX KaHaIiB OLiHKU
IVICKpPETHUX I1apaMeTpiB, CXeMU CMHXPOHi3allii, sIKi 100yL0BaHO HAa CUHTE30BaHUX B poOOTi cxeMax (pazoBoi Ta
TaKTOBOI CUHXPOHI3alii. YIO0CKOHasIeHa CTPYKTYpPy CUCTEMU N€peaBaHHs iHpopmallii MIIXOM ONTUMAIbHOTO
BUOOPY KOMOiHalii NpuiiManbHO-TIepe1aBaJIbHUX (PiIbTPYIOUMX IPUCTPOIB /17151 3a06€3MeYeHHsI MaKCUMAabHOI

IIPOIIYCKHOI 3AaTHOCTI B KaHajax i3 (¢a30BOI0 Ta YaCTOTHOIO MaHIMyJisli€elo. Yieplie OTPUMaHO 3aJ1€5KHOCTI



IyYCIepcii TOMUJIKY IPUCTPOIO TAKTOBOI CMHXPOHI3allii Bifl BiZHOWEHHS CUTHAJ /IIyM 33 Pi3HUX YMOB HOTO
crpauoBaHHs. OTPUMaHMI pe3yJbTaT €eHEPreTUYHOrO BUTPAIly Y BUMIAAKY 3aCTOCYBAHHS PO3POOJIEHUX ITPUCTPOIB

TaKTOBOI CUHXPOHI3allii 3aJ1e5KHO Bif peXXuMy poboTH Jocsiras 3HaueHHs 2,7 nb.

2. The thesis is devoted to improve the noise immunity of satellite data transmission systems through the study
and analysis of the circuit device synchronization and filtering based on stochastic models of theoretical
interpretation of the analytical description of the operation and the choice of parameters in a real complex noise.
The aim of the thesis is to improve the processing of signals in satellite telecommunications means on a rational
building block of signal processing in a real complex interference. Such task is carried out by developing methods
and tools for optimizing filtering devices and graphic-analytical interpretation of the description of clock
synchronization based on stochastic models that determine the relevance of the subject. In this dissertation work
the formalization of structured analytical synthesis method of solution of the equation Fokker-Planck net method
for changing the density distribution of synchronization errors for solving the problem of synthesis of the search
structure of the system clock synchronization that provides extreme designated criteria is carried. The method is
to evaluate changes in the density distribution of synchronization errors in order to solve the synthesis problem by
finding clock synchronization system structure that provides extreme designated criteria. The difference of this
method, which determines its novelty and nature of improvements the algorithm, is to obtain optimum
performance clock synchronizer by assessing the degree of accuracy - error variance fluctuation. An optimum
device structure signal processing is received through refining and by the introduction of the quadrature receiver
channel estimation of discrete parameters, synchronization scheme which is based on synthesized in the scheme
phase and clock synchronization in it's work. The structure of the system of information transfer through the
optimal choice of combination transmitter-receiver filtering devices for maximum throughput in channels with
phase and frequency shift keying is improved. The novelty of this improvement is the introduction of community
correction amplitude and phase, allowed evaluation points in the scatter signals intersection implementation of
zero for the formation of pulses in the demodulator necessary for the system clock synchronization. For the first
time, an analytical description of the structure and the optimum signal processing device digital satellite data
transmission systems are developed. The essence of this development is to further develop and enter into the
receiver quadrature channels of discrete parameters estimation, the scheme of synchronization which is based on
synthesized circuits in the phase and clock synchronization. The novelty of this structure is the account of circuit
solutions to disambiguate the phase formation of stable quadrature carrier frequency with a digital synthesizer
direct synthesis DDS, which in turn provides an opportunity to assess the dynamics of signal distortion channel
information transmission by minimizing the ratio of mean error vector magnitude to the peak by constellation
vector diagram. First obtained, the dependency on the error variance device clock synchronization of the signal to
noise amongst the conditions for its operation. The result energy gain in the case of developed devices clock
synchronization depending on the mode value reached 2.7 dB. Evaluation of the transition process to determine
the signal to noise that matches the error probability , revealed that in the case of narrowing strip device clock
synchronization, is reducing error tracking; the transition process has increased 1.5 times. Also, if you change lanes
device clock synchronization, access to steady state occurs more symbols. As the calculation phase error caused
by manipulation obstacle almost comparable to the noise by dB for phase shift keying, the number jumps to phase
circuit phase automatic frequency control with the same noise bandwidth, phase synchronization system is much
smaller. For high signal to noise ratios difference with respect to the considered phase hopping schemes is about
6dB. Evaluation of the telecommunication system in the presence path amplitude and phase correction to
determine that the numerical value of losses in the system with QPSK are expressed in dB, 2 times the value of
losses in the system BPSK, optimal band transmission filter for GSMK narrower than in the case of QPSK, loss
disagreements about the same - 0.2 dB, loss between channel interference for GSMK slightly smaller than QPSK,
and loss of interference between symbolic about half as much for GMSK than QPSK. First proposed an improved
scheme manipulated signal processing device by using circuit solutions to eliminate the effect of the relative
backward decoding. Application solutions enable improved hardware devices signal processing of satellite
telecommunications. As a result, performance has been further developed optimum receiver structure by



modifying and introduction of the quadrature receiver channel estimation discrete parameters, synchronization
scheme which is based on synthesized circuits in the phase and clock synchronization, allowing improved receiver
circuit signals manipulated by using circuit solutions by eliminate the effect of reverse and increase stability
quadrature towers due to their formation using direct digital synthesis synthesizer is realized in the form of
model-based chip AD9850 signal generator module and microcontroller PIC18F2550 to operate the device.
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