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1. AganTuBHi METO[IM BU3HAUEHHS IapaMeTPiB METEOYTBOPEHD [1JIs iHTErPOBAHOI MEPEXIi PafioTeXHIYHUX 3aCO0iB
CHACTEMU METEOPOJIOTIYHOTO 0OCIyTOBYBaHHS aBiallil.

2. Adaptive Methods for Determining Meteorological Parameters to be used in an Inegrated Network of
Aeronautical Meteorological Services.

Pedepar:

1. O6’eKT mOCiI>)XEeHHS - IPOLIEC BU3HAUEHHS IapaMeTpiB METEOYTBOPEHD iIHTErPOBAaHOI0 Mepesxelo PJI3 cucremu
METEOPOJIOTIYHOTO OGCIIYrOByBaHHS aBialii; MeTa JOCiIKeHHS ~ MiIBULIEeHHS TOYHOCTI BU3HAYeHHS [1apaMeTpiB
METEeOyTBOPEHb Ta LOCTOBIPHOCTI IPOTHO3YBaHHS HEOE3IIeUHUX SIBULL, [IPUPOIY PaliOTEXHIYHUMU 3aC00aMu
CHACTEMU METEOPOJIOriYHOr0 06CIyrOBYBaHHS aBiallil; METOAM OCIII>)KEHHS — METOIU TeOopii CKIaHUX CUCTEM,

Teopii Ta TexHiKM 11PPOBOI OO6POOKU CUTHATIB HA TJIi 3aBajfl, MATEMATUYHOTO arapary Teopii MaTpullb, TEOPii



JMOBIPHOCTEN i MaTeMaTUYHOI CTATUCTUKY, T€OPii Ta TEXHIKM aJalTUBHUX PELIITYACTUX (PiNbTPIB; pe3yJIbTaTU —
BUpillleHa HAayKOBO-TeXHiYHa Ipob6ieMa TOYHOI'O BU3HAUEHHSI [IapaMeTpiB METeOyTBOPEHb paslioTeXHIYHUMU
3acobaMy B yMOBaX CKJIAJJHOI CUTHAJIbHO-3aBaJJ0BOi OOCTAHOBKHU Ta BUCOKMX BUMOT JI0 SIKOCTi METE€OPOJIOTiYHOTO
00CJIyrOByBaHHSI aBiallii IJISIXOM CTBOPEHHS MEPEXi METeOPaZioIOKaTOPiB Ta HOBUX JITOPUTMIB, 110
(PYHKIIOHYIOTb B yMOBax alpiOpHOi HEBU3HAYEHOCTI 3aBajl; HOBM3HA - BIIEPILE 3aIIPOIIOHOBAHA KOHLIEMIis
CTBOPEHHS iIHTEIPOBAHOI MEPEXI PalioNOKaALiTHUX METEOPOJIOTIYUHUX CIIOCTEPEKEHB, SIKA BiAPI3HSIETHCS Bif,
iCHYI040i JOaBaHHAM [0 LUBIJIbHUX METEOPALiOIOKaTOPIiB PaiioIOKALIMHMXK CTAaHLi BiiICbKOBOI'O IIPU3HAYEHHS 3
BOYJJOBAHMMU METEOKAHAJIaMU Ta CIIiJIbHUM iX BUKOPUCTAHHSM [J1s1 CTBOPEHHSI CYLiJIbBHOTO METE€OPOJIOTiYHOTO
10J1s1 Hafl TepuTopieo Ykpainy. Habynu nmopanbuoro po3BUTKy afalTHBHI METOAM BU3HAYEHHS [TapaMeTpiB
METEOyTBOPEHb PaflioTEXHIYHUMU 3aC00aMH, a came: BIleplile OTPYMMaHi 3aKOHU PO3IOJiTy [10XUOO0K OLiHOK
IapaMeTpiB BiIOUTTIB Bif, METEOYTBOPEHD, SIKi 320€311€4nIIN aHAJIITUYHE NTOPiBHSIHHS METO/IiB OLiHIOBAaHHSI
rapaMeTpiB BiIOUTTIB Bi, METEOYTBOPEHb Ta LO3BOJIVJIM CTBOPUTHU HOBi METOIY 3 TIOKPAIIEHVMU BJIaCTUBOCTSIMUY;
BIIEPILE 3aIIPONIOHOBAHUI METOJ], OLIiHIOBAHHS CEPEIHBOI NOIIEPIBChKOI BUIKOCTI METEOYTBOPEHD, B IKOMY
BHCOKOTOYHI OLIiHKY MIBUJKOCTI 3 MaJIMM iHTE€PBAJIOM OJHO3HAYHOCTI BUMIipY HIBUJIKOCTi KOMOIHYIOTbCS 3 MEHII
TOYHOIO OLIiHKOIO, aJieé 3 BEJIMKUM Jialla30OHOM OJHO3HAYHOCTI, 110 403BOJISE afAlTyBaTH Aialla3oH BUMIPIOBaHb 110
MOXJIMBUX PafliajIbHUX MIBUIKOCTEN METEeOYTBOPEHb Ta 3MEHIINUTY [TOXMUOKY OLIiHKY MIBUIKOCTI Bif IBOX 11O
IBaJLISITY PasiB; BIIEPIIE 3aIIPOIIOHOBAHUI METOJ, BUMiIPIOBAHHS LIMPUHU IOIJIEPIBCBKOTO CIIEKTPA MIBUAKOCTEN
METEOYTBOPEHD IIPU JOBIJIbHUX iHTEPBajIaX 30HIYBAaHHS, B IKOMY BUKOPHUCTOBYETLCS iHpOpMallisi PO CEPENHIO
pazianbHy WBUAKICT METEOYTBOPEHbD, 10 3MEHIIYE IIOMUJIKY BUMIDIOBaHHS B CEPEHbOMY Bill IBOX [IO IECSTH Pa3
Ta ycyBae Pi3yHO HeiCHYI0Ui 3HaYeHHS OL[iHOK HIMPUHMU [I0IIEPIiBCHKOr0 CIIEKTpa MBUIKOCTEN METEOyTBOPEHbD.
Ha6ysa nopanpiioro po3BUTKY TEOPis i TeXHIKa CIIEKTPAJIbHOTO aHali3y BUIIAIKOBUX IPOLIECIB 3 HEIIEPEPBHUMU
€HEepPreTMYHMMU CIIEKTPaMH, a CaMe: 3aIIPOIIOHOBAHO HOBUM KPUTEPIN “pO3[ieHHS-BiTBOPEHHS" CIIEKTPIB, SIKA
BiICJTIIKOBY€ [TOXUOKU MK CIIEKTPaIbHUMU QPYHKLISIMU METO/iB CIIEKTPaJIbHOTO aHai3y i CIIpaBKHIM CIIEKTPOM B
OKOJIWLIi 1Or0 BEPUIMHY, 1110 [T03BOJISIE OL/IbLI TOBHO BU3HAYATU NMOTEHIiHI MOXJIMBOCTI METO/IiB CIIEKTPaJIbHOTO
aHasli3y; BIieplle aHaJIiTUYHO BU3HAYEHI IIOTEHLINHI MOKJIMBOCTI METO/IB I10 BiITBOPEHHIO CIIEKTPIB
METeOYTBOPEHbD 32 BilOMUM Ta HOBUM KPUTEPISIMHU, 10 AO3BOJIMJIO BUSHAYUTHA METOIH, SKi MOXYTb OYT OCHOBOIO
D711 CTBOPEHHS HOBUX 3 MiJJBUILIEHOIO0 TOYHICTIO BiITBOPEHHS CIIEKTPY; BIIEPILE IPOBEAEHO CTATUCTUYHUI aHaJi3
e(EeKTUBHOCTI METOZ{B I10 BiITBOPEHHIO CIIEKTPiB METEOYTBOPEHb B YMOBaX IlapaMeTPUYHOi antpiopHOi
HEBU3HAYEHOCTI, OOIPYHTYBaTU pEKOMEHJalii 1151 peaisauii "TpaHUYHUX’ NlepeBar NapaMeTpUIHUX METOMIB Y
MOPiBHSAHHI 3 HEMTapaMEeTPUYHUMU. YIOCKOHAIEHa IPOLelypa TOYHOTO OLiHIOBAHHS I1apaMeTPiB METEOYTBOPEHD B
yMOBax [Iii MaCMBHUX 3aBaf, pisHOro Qi3sMYHOro MOXOKEHHS, a CaMe: 3aIIPOIIOHOBAHA IIPOLieiypa OLiHIOBaHHS
napaMeTpiB MeTEeOyTBOPEHD Ha TJli 3aBa] BiJl MiCLI€BUX NIPEIMETIB, sIKa aJAlITUBHO BPAaxOBye iHPopMaliio npo
CKJIaJ| BXiIHOI CyMillli KOpPUCHOTO CUTHAJLY Ta 3aBaj, 1[0 3abe3nevye 6ibll, HIK Y [ABidi BUILY TOUYHICTb OLIIHOK
IapameTpiB METEOYTBOPEHD Y IOPIiBHSIHHI 3 TOYHICTIO OLIIHOK, 5IKa OTPUMYETHCS BiJOMUMU IIPOLELypaMu
OLIiHIOBaHHSI; 3aIIPOIIOHOBAHO METOJ, BUSIBJIEHHS-PO3Ii3HAaBaHHS BUOIPOK IAaCUBHUX 3aBa]], IUITYYHOTO IIOXOI)KEHHS 3
NOJAJbIINM iX BUJIyYEHHSIM 3 HaBUal04oi BUGIPKHY, 110 J03BOJISI€ 3HU3UTU BILJIMB LIMX 3aBaJ] HA PiBEHb OXUOOK
OIIiHOK [TapaMeTpiB BiIOUTTIB BiZ METEOYTBOPEHb. Briepiue 1y MeTe0JI0KaTOPiB 3aIIpOIIOHOBAHA CIIPOLIeHa
KOMOiHOBaHa CUCTeMa BUSBJIEHHS HELIYMJIMBUX PyXOMUX TOYKOBUX 1iijiell Ha TJIi 30BHILIHIX aKTUBHUX 3aBa] 3
OJIHOYACHOIO NIeJIEHTallielo iX IKepeJl 3a JOIIOMOrO €QMHOTO PiNbTpa 3 TPUKYTHOIO MAaTPUYHO-IMIIyJIbCHOIO
XapaKTePUCTUKOIO, 110 NPUGJIN3HO BB CIpolLye 06poOKy. Briepiue 1151 MeTeOKaHaiB BiliICbKOBUX
paziosiokaLifHKX 3acO06iB 3aIIpOIIOHOBaHA YHi(pikoBaHa cucTeMa IIEepBUHHOI MiKIIepiogHOI 06po6KU
METEOCUTHAJIIB, gKa 6a3yeThCsl HA BUKOPUCTAHHI alallTUBHUX peLIiTYacTUX (inbTPiB, i 3a6e3nedye KOMIAKTHICTb
CHACTEMU MiXIIepiogHoi 06p0o6KHU, BUCOKY TOYHICTh BUMipy apaMeTpiB MET€OYyTBOPEHb Ta MEHILI OOYMCIIIOBAJIbHI
BUTpATH; CTYIIiHb BIIPOBa/>KeHHs — B mignpuemctsi “HBK "Ickpa”, B HaykoBo-gocmifHOMY iHCTUTYTI
pazionokauifiHux cucteM “KBant-Pagniosokanis”, B HaB4aIbHOMY Ipolieci XapKiBCbKOIro HalliOHaJIbHOIO

YHiBEpCUTETY paflioeIEKTPOHIKY; Taly3b BUKOPUCTAHHS — T€JIEKOMYHIiKallii Ta pafioTexHiKa.

2. Object research - process definition parameters meteo creation by integrated net radar means system

meteorological service aviation ; purpose research - increase accuracy definition parameters meteo creation and



certainty prediction dangerous phenomena nature radio engineering means system meteorological service
aviation; methods research — methods theory difficult system, theory and technics processing signals among
obstacles , mathematical apparatus theory matrix, theory probability and mathematical statistics , theory and
technics adaptive lattice filters ; results - decided scientific problem exact definition parameters meteo creation
by radar means in difficult condition signal-jamming situation and high requirements to the quality meteorological
service aviation by routine create net meteoradiolocators and new algorithms that are functioning in conditions a
priori uncertainty obstacle; novelty- first suggested concept create integrated net radar(system) meteorological
observations which different from existing by adding to civilians meteoradiolocators radar (system) stations
military assignment with built-in meteo channels and common their using for create full meteorological field
above territory of Ukraine. Acquired futher development adaptive methods definition parameters meteo creation
radio engineering means namely: first received laws distribution error estimation parameters reflection from
meteo creation which provided analytical comparison methods evaluation parameters reflection from meteo
creation and allowed create new methods with improved properties ; for the first time suggested method
evaluation average Doppler speed meteo creation where highly accurate estimations speed with small interval
uniqueness measurement speed combined with a less accurate estimate but with great range uniqueness what
allow adapt range measurements to possible radial speed meteo creation and decrease error estimate speed from
two to twenty times; for the first time suggested method definition widths Doppler spectrum speed meteo
creation at arbitrary intervals sounding where is using information about average radial speed meteo creation
what less mistake definition in the middle from two to ten times and eliminates physically non-existent values
estimate widths Doppler spectrum speed meteo creation. Acquired futher development theory and technics
spectral analysis random processes with continuos energy spectrums namely: suggested new criterion
‘separation-playback’ spectrums which following errors between spectral functions methods spectral analysis and
authentic spectrum in his top what allow more full definition potential opportunities methods spectral analysis ;
for the first time analytically are defined potential opportunities methods about playback spectums meteo creation
of the famous and new criterions what allowed defined methods which can to be basics for create new with
increase accuracy playback spectrum ; for the first time conducted statistical analysis effective methods on
playback spectums meteo creation in conditions parametric a priori uncertainty , justify the recommendations for
realize the marginal benefits parametric methods in the compared with asymmetrical ones . A new procedure
precisely valuation parameters meteo creation in the conditions action passive obstacle different physically origin
namely: suggested procedure valuation parameters meteo creation against of the background of the obstacles
from local things which adaptive takes into account information about composition input mixtures cinnamon
signal and obstacles what provided more than in the twice higher accuracy estimates parameters meteo creation
in compared with accuracy estimates which receive famous procedures valuation a method of detecting and
recognizing samples of passive noise of artificial origin with their subsequent removal from the training sample is
proposed, which allows to reduce the influence of these noise on the level of errors in the estimation of the
parameters of the reflections from the weathering. For the first time, for meteorolocators, a simplified combined
system for detecting noisy moving point targets against external active interferences with simultaneous direction
finding of their sources by a single filter with a triangular matrix-pulse characteristic is proposed, which doubles
the processing. For the first time, a unified system of initial inter-periodic processing of meteorological signals,
based on the use of adaptive lattice filters, and provides compactness of the system of inter-period processing,
high accuracy of measurement of parameters of meteorological formation and less; degree of implementation - in
the enterprise "NVK" Iskra ", in the Research Institute of radar systems" Quant-Radar ", in the educational process
of Kharkiv National University of Radio Electronics; field of use - telecommunications and radio engineering.
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