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1. YHigikoBaHi cucTemMu MiXKnepiolHOi 0OOpOOKM Ta OLiHIOBaHHSI IIapaMeTPiB CUTHAJIIB 10MJIEPiBCBKUX

METEOPai0JI0KATOPIB i3 JOBIIBHUMM 3aKOHAMY 30HIyBAHHS

2. Unified systems for interperiod signal processing and parameters estimation in Doppler weather radars with
arbitrary sounding principles

Pedepar:

1. O6’eKT HOCiI)XKEHHS — MPOLLEC IEPBUHHOI MiXKIIepiofAHOI 06POOKYM CUTHAJIIB AOIIEPiBCbKUX
METEeOoPa/lioJI0KATOPIB i3 LOBIIPHUMY 3aKOHAMU 30HAYBaHHS. MeTa po60TH — MiABUIIUTY TOYHICTh OL[iHIOBAaHHS
6a30BUX IapaMeTpiB METEOPOJIOTIYHUX YTBOPEHb Y PI3HUX CUTHATIbHO-3aBaJJOBUX YMOBAX i BHUBUTHU

004K CII0BaJIbHY CKJIaAHICTh IPAaKTUYHOI peasisallii cucTeM IEPBUHHOI MiXKIIepiofHOI 06POOKYU CUTHAJIIB
IOIJIEPiBChKUX METEOPaiosIoKaTopiB. [IpeIMeT mOoCaiI)KeHHsl — MeTOI Y NIEPBUHHOI MDKIIEepiogHOI 06pO6KHU
CUTHAJIIB JOTJIEPIBCBKUX METEOPAiOJIOKATOPIB Ta OLIiHIOBAaHHS €HEPreTUYHUX i JOIIIEPIBCHKUX NTapaMeTpiB
METEeOPOJIOTIYHUX YTBOPEHDb Ha (OHI BIaCHOTO MIyMy KaHasiB NpUUMaHHS i 3aBaAHUX BiIOUTTIB. MeTou —
CTaTUCTUYHOI PafioOTEXHIKK, TeOPii pasiosokauii, Teopii IUMOBIPHOCTEN, MAaTEMATUYHOI CTATUCTUKY, JIiHIMHOI
anre6pu, Teopii MaTpullp, iHTErpasbHOro Ta AUdEPEHLIHHOr0 YHUCIeHHS, MATEMAaTUYHOTO MOJIETIOBAHHS,

HaMiBHATypHOTO eKCIllepuMeHTy. Pe3ysipTaTi — HOBa MojuQiKaliis BinoMoro MeTozy napHUx iMITyJIbCiB IJ1s1



IOIJIEPiBCbKUX METEOPAIi0I0KAaTOPIB i3 BOOYIbOBAaHUMU iHTEPBaJlaMU 30HIYBaHHS, SKa JO3BOJISIE MiIBUILATU
TOYHICTb OLIIHKY MIBUAKOCTI METEOyTBOpPeHb 10 +0.2 M /C Ta pO3LIUPUTH [ialla30H OJHO3HAYHOTO OIiHIOBAaHHS
pazianbHOI BUIKOCTI BiOUTTIB BiJi METEOYTBOPEHD 10 +60 M/C; METO, OLiHIOBaHHSI INMPUHU CIIEKTPY
IIBUJIKOCTEM METEOYTBOPEHD, B SIKOMY Ha BiIMiHY Bif] BilOMMX BOHA OLIiHIOETLCS HE 3a IBOMA KoedillieHTamu
KOpeJsidLii, a 3a OIHUM cepeIHiM 3a radkolo KoedinieHTom Kopesnsauii bepra BinOUTTIB, 1110 L03BOJISIE CIPOCTUTU
IIpolielypy OLiHIOBaHHS Ta MiABULIMTH ii TOYHICTb y cepeiHbOMY y[IBidi; METOIY 3arjlylleHHs BiIOUTTIB Bin
IIpeIMeETiB MiCLI€BOCTi Ta NOBITPSIHMX 00’€KTIB, 10 JO3BOJISIIOTh 3a0€3[1€UYUTH HEOOXiHY TOUHICTb OLiHIOBAaHHS
[apaMeTpiB METEOYTBOPEHDb B YMOBAX 3aBaJl; BIIEPILIE IJIs1 AOIJIEPIBCBKUX METEOPAi0JIOKATOPIB i3 NOBIbHUMU
3aKOHAMU 30HIyBaHHS CUHTE€30BaHO YHi(iKOBaHy CUCTEMY 3arjIyIlIeHHs 3aBa]], i BUMIDIOBAaHHS [TapaMeTpiB
METEOYTBOPEHb HA €[IMHIN CTPYKTYPHO-aJITOPUTMIYHIll OCHOBI peliTyacTux (PinbTpiB, B SIKil CiibHI oneparii
MIiXIepiofHOI 0OpOOKM BUKOHYIOTbCS JIMILIE OJVH Pa3 i 3HWXKYIOTbCS 00YMCIIOBaJIbHI 3aTpaTu. BipoBamkeHHs —
Jep>kaBHe nianpuemMcTBo HaykoBO-IoCHiIHMI iIHCTUTYT panionokaniiHux cucrteM «KBant-Pazgionokauisy (M. Kuis),
Kazenne nipnpuemctBo «HaykoBo-BUpoOHMYMI KOMILIEKC «Ickpay (M. 3anopixoks). ['any3p BUKOPUCTAHHS —

IOIJIEPIBCbKi METEOPOJIOTIYHI PaioJIOKaTOPU.

2. Object of investigation - the process of primary interperiod signal processing in Doppler weather radars with
arbitrary sounding principles. Goal of the dissertation - to raise the accuracy of basic meteorological formations’
parameters estimation in different signal-and-clutter conditions as well as to reduce the computational
complexity of practical implementation of systems for primary interperiod processing of Doppler weather radar
signals. Subject of investigation - the methods for primary interperiod processing of Doppler weather radar signals
and the methods for estimation of meteorological formations’ energy and Doppler parameters in a background of
internal noise of Doppler weather radar receiving channels as well as clutter reflections. Methods - statistical
radio engineering, radiolocation theory, probability theory, mathematical statistics, linear algebra, matrix theory,
integral and differential calculus, mathematical modeling, scaled-down experiment. Results - a new modification
of the well-known pulse-pair method for Doppler weather radars with staggered sounding intervals, which enables
to raise to +0.2 m/s the accuracy of meteorological formations’ velocity estimation and enlarge to +60 m/s a
diapason of meteorological formations’ radial velocity unambiguous estimation; a method for meteorological
formations’ spectrum width estimation, which, in contrast to the known methods, employs not two correlation
coefficients, but a single Burg’s correlation coefficient averaged over a batch of reflections, which enables to
simplify the estimation procedure and to double on average its accuracy; methods for suppression of reflections
from ground objects and aerial objects, which enable to achieve a necessary accuracy of meteorological
formations’ parameters estimation in clutter conditions; for the first time, for the Doppler weather radars with
arbitrary intervals of sounding, it was synthesized a unified system for clutter suppression and meteorological
formations’ parameters estimation on a common structural and algorithmic basis of the lattice filters, where all
common processing operations are performed only once and associated computational costs are reduced.
Implementation - State Enterprise Scientific Research Institute of Radar Systems “Kvant-Radiolokatsiia” (Kyiv),
State Enterprise “Scientific and Production Complex “ISKRA” (Zaporizhzhia). Application — Doppler weather radars.
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