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1. BnockoHasieHHs KOMOIHOBaHUX METOIiB IIPUIOMY 1 06p0o0OKU IonmsepiBchKoi iHpopmallii B aBTOHOMHUX

PafiOTEXHIYHUX CUCTEMAX

2. Improvement of combined methods of receiving and processing Doppler information in autonomous radio

engineering systems

Pedepar:

1. 11. O6'eKT mocCigKeHHs - IPUIOM Ta 06pOOKa [OMIIEPiBCLKOIO CUTHAJY B CIIIKYIOUUX PE30HAHCHUX TPaKTax
aBTOHOMHUX PafliOTEXHIYHMX CUCTEM, Peasli3oBaHUX Ha KOMOIHOBAaHUX CJIIIKYIOUMX CXeMaX YaCTOTHOrO i (pa3oBOro
aBTOIIJICTPOIOBAHHS. MeTa NOCiIpKEHHS ~ NMOJIINIIeHHs TOYHICHUX XapaKTePUCTHUK Ta TOKA3HUKIB SIKOCTi po60TH
aBTOHOMHUX PafiOTEXHIYHMX CUCTEM 3 OJJHOYACHMM IOKPAIl€HHSIM IIOKa3HUKIB IKOCTi QisbTpalii Ha OCHOBI
BJOCKOHAJIEHHSI METO/IiB CUHTE3y KOMOIHOBaHMX CUCTEM YaCTOTHOTO Ta (a30BOr0 aBTOIiICTPOIOBAHHS YaCTOTH,
10 BXOJSTb JO CKJIANy CJIiAKYIOUMX BUMIPIOBauiB IBUIKOCTI JIA. MeTonu HOCIIIKEHHS - 6a3yl0ThCS Ha
(yHIaMEeHTaJIbHIN CTaTUCTUYHIN Teopii puitomy Ta 06poOKHU AOMIEPiBCbKOI iHpopMallii B pagioTexHiYHNX

CHCTEMax, TeOpii CUCTEM aBTOMATUYHOTO PETYJIIOBAHHS, CTPYKTYPHUX METOJAX Peali3aliiHOrO CUHTE3Y



CJIIKYIOUMX CACTEM, IIPUHIUIIAX MATEMATUYHOIO Ta iIMITALliTHOrO MOZEJIIOBAHHS PAiOTEXHIYHUX CUCTEM Ta
npucTpoiB. [IpakTudyHe 3HaYeHHS pOOOTU - pO3pO6IIeHO cxeMy ciinkytodoi cuctemu OAITY o 3aBafoCTiNKOCTI Ta
($a30Bill cTabiNbHOCTI, KA € eKBiBaJIEHTHOIO CUHXPOHI30BaHOMY aBTOr€HepaTopy Ta ciiakyrouiil cucremi GAITY 3
IPONOPLIAHO-IHTErpy0YUM QiIbTPOM, a 32 JUHAMIYHOIO TOUHICTIO Ta MIBUIKOJI€I0 Ma€ IOKa3HUKY aHAJIOTi4YHi
cucremi QAITY 3 30BHIIHBOI0 CUHXPOHI3AL€I0 i IPUMYCOBOIO IEPedyI0BOI0 KEPOBAHOTO [€HEPATOPa;
BI,OCKOHAJIEHO CXEMY CJIiIKyIOUOTO BUMipIOBaya JOMNIIEPiBChKOrO CIIEKTPA CUTHAJY 3 YACTOTHUM CTPOOYBAaHHSIM
cmyru GopMyIodoro (pisnbTpa, MIISIKOM BBEEHHS KaHaly aBTOMAaTU4YHOTO PEryJIlOBaHHS CMYTY IIPOIMYCKaHHS
cTpo6yio4oro ¢QinbTpa; 3alIPONOHOBAHO MPAKTUYHI CX€MU aBTOMATUYHOTO PETyJII0BAHHS PiBHS BXiJHOTO CUTHAIY,
110 326€e3I1e4yI0Th NiIBUIIEeHHS 3aBaJOCTIMKOCTI CIiIKyI0U0T0 IPUNOMY JIOMNIIJIEPiBCbKOrO CUTHAIY, SIKUA
(HOpMyETHCS IPOTSKHOIO MiJICTUIIBHOIO IIOBEPXHEIO Y BCill cMy3i npuiiomy. HoBu3sHa - Biepiie po3po6JieHi HOBi
CTPYKTypu KOMGiHOBaHUX cucteM DATTY, siki Ha BiIMIHY Bif] BiOMUX JO3BOJISIIOTh YPaxyBaTH Oijlblly KibKiCTh
MIOKA3HUKIB SIKOCTi pOOOTH, y TOMY YMCJIi yCYHYTH [TPOTUPIUYs MXK 3aBafJOCTIMKICTIO, AMHAMIYHOI TOYHICTIO i
IIBUJIKOJi€10, @ TAKOX MOJININTU (Ha30By CTabiNIbHICTb CIIiAKYIOUOi CUCTEMU; BIIeplle CUHTE30BaHO CTPYKTYPHO-
disnuny mogesp YAII, mo BifpisHAEThCA Bif, BilOMHUX 3aMillleHHSIM KEPOBAHOT'O FreHepaTopa MOy IbOBaHUM
dinbTPOM, 110 4,O3BOJIsSIE BUKOPUCTOBYBATH Y3roKeHy QinbTpaliiio 3 ypaxyBaHHSIM CIIEKTPY 06PO6JIIOBAHOTO
CHT'HAJy; BOOCKOHAJIEHO CUCTeMY CTabisizauii piBHS BXiIHOrO CUTHaly KOMOIHOBaHUX CJIIIKYIOYMX CUCTEM, 1[0
BiIpi3HSIE€THCS Bif, BilOMUX TOZiJIOM KaHaJIiB yIIPaBJIiHHS 110 BXOAY i BUXOAY CUCTEMHU CTabinizalii, 1110 103BOJINIIO
MOJIIIINUTY CTiMKiCTb, €(DEKTUBHICTb, BEIMYMHY Koe@illieHTa cTabinizalii cxemMy Ta NIpUIJyINUTY IIapa3uTHy
AMIUTITYIHY MOAYJISILIO MTPY BEJIMKUX (PIIYKTyalisx aMILIITYOu; yIOCKOHAJIEHO CJIIKyIOUnil BUMipIOBay 3
YaCTOTHUM CTPOOYBaHHSIM CIIEKTPY JOIJIEPIBCHKOTO CUTHAJY 32 PaXyHOK BBEJ,EHHS aBTOIIICTPOIOBAHHS CMYTU
IIPOIIyCKaHHs QisbTpa IPOMIXKHOI YaCTOTH, 10 [O3BOJIMJIO 3a0€3M€YUTH MiJBUIIEHHS 3aBalOCTINKOCTI QinbTpanii y
BCii1 cMy3i Ipuiiomy i 06po6KU CUTHAJY, Ha BiIMiHY Bifj CXEM 3 YTBOPEHHSIM CMYT ¢inbTpa. CTyNiHb YIPOBAIPKEHHS
- rasty3eBa. Cpepa BUKOPUCTAHHS - paflioTeXHI4YHi CUCTEMU Pi3HOrO MIPU3HAYEHHS.

2. The object of the research is the reception and processing of the Doppler signal in tracking resonance circuits of
autonomous radio systems based on combined tracking systems of frequency and phase automatic adjustment.
The objective of the research is to enhance accuracy characteristics and performance indices of autonomous radio
systems with the simultaneous improvement of filtration quality basing on the improvement of the synthesis
methods of combined frequency and phase automatic adjustment systems in tracking velocity meters in aircraft.
The methods of the research are based on the statistical theory of radio signals reception and procession in radio
systems, the theory of automatic control systems, the structural methods of implementation synthesis of tracking
systems, the mathematical principles and simulation model in the simulation modelling of radio-technical systems
and devices. The practical significance of the research lies in the development of PLL tracking system having the
noise immunity and phase stability which is equivalent to the synchronized oscillator and PLL tracking system with
a proportional-integrating filter, and having dynamic accuracy and speed-of-response which is equivalent to the
PLL system with the external synchronization and forced frequency tuning of tunable oscillator; there has been
improved the scheme of the tracking meter of the Doppler signal spectrum with the frequency gating of the signal
generating filter band by introducing the channel of automatic adjustment of the gating filter bandwidth; there has
been offered the practical schemes of automatic adjustment of the input signal to ensure the noise immunity
increase of tracking reception of the Doppler signal formed by the underlying surface within signal reception
width. The novelty of the research includes the following aspects: there has been first developed the new
structures of combined PLLs which, unlike the known ones, allow to take into account a bigger number of
performance indices as well as to eliminate the conflict between noise immunity, dynamic accuracy and speed-of-
response, and also improve the phase stability of the tracking system,; there has been synthesized the structural-
physical model of FLL with controlled oscillator replaced by modulated filter which allows using coherent filtration
taking into account the processed signal spectrum; there has been improved the input signal stabilization system
of the combined tracking systems which differs from the known ones in division of control channels on the input
and output of the stabilization system, thus, improving stability, efficiency, stabilization coefficient of circuit and
suppress incidental amplitude modulation at large amplitude fluctuations; there has been improved the tracking



meter with frequency grading of the Doppler signal spectrum by introducing the automatic adjustment of the
intermediate frequency filter bandpass, thus, allowing to increase filtration noise immunity throughout the whole
band of signal receiving and processing in contrast to the circuits with the filter bandwidth formation. The level of
implementation - industrial. The field of use - radio technical systems of various application.
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