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BUMIPIOBaJIbHUX pafionpuiMadax

2. Science fundamentals development and hardware and software design of the measuring radio receivers with the
reduced errors in the radio signal measuring transforms

Pedepar:

1. Incepraiist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOpA TEXHIYHMX HAyK 3a creuianbHicTio 05.01.02 -
Cranpaprtusauis, ceprudikallis Ta MeTpoJioriyne 3abesnedeHHs. — OfecbKUi HalliOHAJIbHUI MO TEXHIYHUN
yHiBepcuteT MOHY, Ogeca, 2018. [lucepralis npucBsyeHa po3po6IeHHIO HAyKOBOTo 6a3UCy Ta alapaTHO-
[IpOrpamHoOi peasisalii HOBUX pillleHb 110 reHepalii Ta 4eMOOyJIALii HOBUX BUMIPIOBaJIbHUX CUTHAJIIB Ta
YAOCKOHAJIEHHIO By3JIiB BUMipIOBaJIbHUX paflionpuiimMayiB, 110 3abe3nevye rnepegayy BUMipioBaIbHOTO
indopmaniitHoro cruraasy 3i 3mMeHIIeHO M0XKn6Kko0 BER. BukopucTaHHs BUMipIOBaJIbHUX CUTHAJIB 3
KBa/IpaTypHOIO KYTOBOIO MOZYJISILIIEI0 Ta CUTHAMIB 3 LX(POBOIO OAHOCMYTOBOIO KBAAPATyPHOIO MOAYJIALIE0
[O3BOJISIIOTh 3MEHIIUTY PALio4aCTOTHUI PeCYPC IJI epenadi BUMipIOBaJIbHOTO CUTHAY Ye€pe3 pajioKaHall, o
IIPU3BOJUTH /10 3MEHIIEHHS eHeprii IyMy KaHaily 3B'93Ky Ha 3 ib, a 1ie, y CBOIO 4epry, IPU3BOAUTD JO 3MEHUIEHHS

3HaueHHs noxuobku BER npu pemonysisiiii BUMiploBaJbHOrO CUTHAJY Y BUMIPIOBaJIbHOMY paflionpuiiMadi.



Po3po6s1eH0 HOBUI METO[, BiTHOBJIEHHS ()a3u KOT€PEHTHOI HECY40i 4YaCTOTH Y BUMIPIOBAJIbBHOMY pafiionpuiimadi 3
BHKOPHCTaHHIM aHaJIoroBoro abo nudposoro ¢pasoBoro QinbTpy, M0 L03BOJISE IPAKTUYHO YCYHYTU Ha30By
NOXMOKY NP CUHXPOHHOMY J€TeKTYBaHHI BUMipIOBaJIbHOI'O CUTHAJIy Y BUMipIOBaJIbHOMY pagionpuiimayi. Pazosuii
(dinbTp 3a6e3Mevyye aBTOHANIAITYBAHHS (pa3y MPUIMAEMOrO BUMipIOBAJILHOTO MOAYJ/IbOBAHOTO PalioCUTHAILY IO
(a3 OIIOPHOTO MEPBUHHOTO (BTOPMHHOTO 4/ POO0YOro) €TaJIOHHOTO reHepaTopa (retepoguny). Le mo3sossie
CKOPOTUTH KiJIbKiCTb JIAaHOK I1epefayi eTaJlOHHOro nisioT-curHainy. Takuil pazoBuii nepeTBoproBay Ha 6e3
rapMOHIlHINl OCHOBI TaKOX J03BOJISIE YCYHYTU iHCTPYMEHTAJIbHY [10XUOKY, IKY BHOCUTb JI3€pPKajibHa IE€PEIIKOA.
Po3po6s1€eH0 HOBUI IPUHLIMI Ta IPUCTPi aBBTOMAaTUYHOTO HU(PPOBOrO CUHXPOHI3aTopa UuppoBoro (a6o 6iTOBOIO)
IIOTOKY JJaHUX Bif] IEPBUHHOTO €TaJIOHHOTO (BTOPUHHOT'O 260 po60Y0ro) reHepaTopa reHepaToOpHOro 06J1aHAHHS
TeJIeKOMYHiIKaliliHOI cucTeMy 6€3 BUKOPUCTAaHHS CUTHAJIiB CUHXPOHI3allii Bifl €TaJloHHOro reHeparopa Mepexi ta
MEpEeXi €TaJIOHHUX CUTHAJIIB, Yepe3 Ky IEPeJAI0ThCs €TAaJIOHHI CUTHAIM CMHXPOHi3alii. PospobseHno meTonu
(OpMyBaHHS CUTHAJIbHUX [I€PETBOPEHDb Y MOIYJISITOPAX BUMiPIOBAaJIbHUX CUTHAJIIB 3 OPTOrOHAIBHOK YaCTOTHOIO
uudposoro moayssiieto (OFDM). [Ipy BUKOHaHHI IUX CUTHaJIBHUX [1€PETBOPIOBAaHb BUKOPUCTOBYTH TiJIbKU
IVICKpETHE LIBUIKE IepeTBOPEHHs XapTili 3aMiCTb AMCKPETHOrO WBUIKOro nepetsopeHHs Pyp'e (IUTID). Le
3abesnevye NPOBEIEHHS OOYMCIIEHb 3 BUKOPUCTAHHSIM JiliCHOI apu(dMETHUKU 3aMiCTh KOMIIJIEKCHOI apu(PMETUKH,
1110 A,O3BOJISI€ 3MEHIIUTH KiIbKiCTh MHOKEHD y 2,66 pasiB Ta CKJIaJlaHb HE MEHII HiXK YMM Y TPU pa3u y MOPiBHAHHI 3

00pOOKOI0 CUTHAJTY 33 JOIIOMOI0OI0 IIBUJIKOTO IIepeTBOpeHHs Pype.

2. The thesis for the attainment of the Science Degree of the Doctor of Technical Sciences on the specialty
05.01.02 - standardization, certification and metrological support. Odessa National Polytechnic University of the
Ministry of Education and Science of Ukraine. Odessa, 2018. The thesis for the attainment of the Science Degree of
the Doctor of Technical Sciences on the specialty 05.01.02 - standardization, certification and metrological
support. Odessa National Polytechnic University of the Ministry of Education and Science of Ukraine. Odessa, 2018.
The thesis is dedicated to the development of science fundamentals, and hardware and software implementation
of methods of new measuring signals generation and demodulation, as well as their transformations, in measuring
radio receivers, and as a result, new measuring signal provides the transmission of a measuring information with a
reduced probability of error rate. Using measuring signals with the quadrature angular modulation and signals
with the digital single-side-band quadrature modulation allows to reduce the radio-frequency resource for
transmitting of the measuring signal through the radio channel. This leads to diminish the noise energy generated
by communication channel by 3 dB in the operational bandwidth. As a result, when the measuring signal is
demodulated in the measuring receiver, the probability of bit error rate decreases. A new method of the carrier
phase recovering in a measuring coherent radio receiver that uses either, analog or digital phase filter, is
developed. This method allows essentially eliminate the phase error of the measuring signal in the measuring
receiver synchronous detector. The phase filter provides auto-tuning of the received measuring modulated radio
signal phase to the phase of the reference primary (secondary or working) oscillator (heterodyne). It helps to
reduce the number of transmission links for the reference pilot signal transmission. Such a phase converter does
not generate the parasitic harmonics, as well as eliminate the instrumental error introduced by the mirror channel
interference. A new development and implementation of an automatic digital synchronizer of a digital binary data,
which streaming from a primary reference (secondary or working) oscillator of the telecommunications system
generator equipment, are proposed. Suggested automatic digital synchronizer allows to avoid of using the
synchronization signals from the reference signal network, through which the reference synchronization signals
are transmitted. New algorithms of signal transformations in the measuring signals modulators that employ the
orthogonal frequency digital modulation (OFDM) have been developed. In these signal transformations the discrete
Fast Hartley transform is used as an alternative to the discrete Fast Fourier transform (FFT). As a result, all
mathematical operations over the signal transformation use only real arithmetic versus complex arithmetic in FFT.
It allows to reduce the number of multiplications as much as 2.66 and triple as much multiplications in comparison
with the signal forming using FFT.
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