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1. AnanTuBHI MeTOIM BU3HAUYEHHS IIapaMeTpPiB METEeOYTBOPEHb [1Jis iHTErPOBAaHOI MepeXi pafioTexHIYHUX 3aCO0iB

CHACTEMU MEeTeOPOJIOriYHOr0 00C/IyrOBYBaHHS aBiallii.

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

Pedepar:

1. O6’eKT moCiIKeHHs - Tpoliec BU3HAUEHHS [IapaMeTpiB MeTeOyTBOPEHb iHTerpoBaHoio Mepeskero PJI3 cucremu
METEOPOJIOTIYHOro O6CIYrOByBaHHS aBiallii; MeTa JOCiI)KeHHs - MiBUILIEHHS TOYHOCTI BUBHAYEHHS [1apaMeTPiB
METEOYTBOPEHD Ta JOCTOBIPHOCTI IPOrHO3yBaHHS HEOE3NEYHUX SIBUIL IPUPOIY PaZliOTEXHIYHUMU 3aC00aMU
CHCTEMU MEeTeOPOJIOriYHOr0 00CIyrOBYBaHHS aBiallil; MeTOAM OCIII>KEHHS — METOIU TeOpii CKIaAHUX CUCTEM,
Teopii Ta TexHiku 11PpoBOI 06POOKU CUTHATIB Ha TJIi 3aBajl, MATEMAaTUYHOTO arapary Teopii MaTpullb, Teopii
JIMOBIPHOCTEN i MaTeMaTUYHOI CTaTUCTUKY, T€OPii Ta TEXHIKM aJallTUBHUX PELIITYACTUX (PiNbTPiB; pe3yabTaTu —
BUpillleHa HAaYKOBO-TEXHIYHA NIP0O6IeMa TOYHOTO BU3HAUYEHHSI [TapaMeTPiB METEOYTBOPEHD PALliOTEXHIYHUMU

3acobaMy B yMOBaX CKJIAJHOI CUTHAJIbHO-3aBaJ0BOi OOCTAHOBKY Ta BUCOKMX BUMOT JI0 SIKOCTi METE€OPOJIOTiYHOTO



00CJTyrOByBaHHS aBiallii IJIIXOM CTBOPEHHS MEPEXi METEOPaioIOKaTOPiB Ta HOBUX AJITOPUTMIB, 110
(dYHKIIOHYIOTh B yMOBax allpiopHOi HEBU3HAYEHOCTI 3aBajl; HOBU3HA - BIIeplie 3a[IpOIIOHOBAHA KOHLIETIIis
CTBODEHHS iIHTEIPOBAHOI MEPEXI PalioNOKaALiTHUX METEOPOJIOTIYHUX CIIOCTEPEKEHB, SIKA BiAPI3HSIETHCS Bif,
iCHYI040i JOJaBaHHAM [0 LUBIIbHMX METEOPAiOI0KAaTOPIB PaiioIOKALiMHYXK CTaHLil BiliCbKOBOI'O IIPU3HAYEHHS 3
BOYIOBaHVMU METEOKaHaJaMU Ta CIJIBHUM iX BUKOPHUCTAHHSM [J1s1 CTBOPEHHS CYLIIBHOTO METEOPOJIOTIYHOTO
110J1s1 Hafl TepuTopieo Ykpainu. Habyiu nopanbuoro po3BUTKy aJalTUBHI METOAU BU3HAUEHHS [TapaMeTpiB
METEOYTBOPEHb PaflioTEXHIYHUMHU 3aC00aMH, a came: BIIeplIe OTPYMMaHI 3aKOHU PO3IOJily [I0XUOO0K OLiHOK
napaMeTpiB BiIOUTTIB Bi, METEOYTBOPEHbD, SIKi 3a0€3MeYnsi aHaJIiTUYHE [TOPiBHSHHS METO/IiB OLliHIOBAaHHS
rapaMeTpiB BiIOUTTIB Bi, METEOYTBOPEHD Ta LO3BOJIMJIM CTBOPUTH HOBI METOIY 3 TIOKPAIIEHUMU BJIaCTUBOCTSIMU;
BIIEPILE 3aIIPOIIOHOBAHUI METOJ, OLIiHIOBAHHS CEPELHBOI NOIJIEPIBCHKOI IIBUIKOCTI METEOYTBOPEHD, B IKOMY
BMCOKOTOYHI OLIHKY MIBUJKOCTI 3 MaJIMM iHTE€PBAJIOM OJHO3HAYHOCTI BUMIipy HMIBUJIKOCTi KOMOIHYIOTbCS 3 MEHII
TOYHOIO OLIHKOIO, aJI€ 3 BEJIMKUM [ialla30HOM OJHO3HAYHOCTI, 110 O3BOJISIE€ AJANTYyBaTH [ialla30H BUMIPIOBaHb 10
MOXUIMBUX pajliajibHUX IIBUIKOCTE METEOYTBOPEHb Ta 3MEHIINTY IIOXUOKY OL[iHKY IIBUIKOCTI Bifl ABOX JO
IIBafILISITY PasiB; BIleplle 3aIIPOTIOHOBAHUI MeTOJ, BUMipIOBAaHHSI IIMPUHU NIOTJIEPiBCHKOTO CIIEKTPa MIBUAKOCTEN
METEOyTBOPEHD IIPY JOBINIBHUX iHTEpBajaX 30HIyBaHHS, B SIKOMY BUKOPUCTOBYETHCS iH(pOpMaLlisd PO cepeHIo
pagfiasbHy HIBUIKICTh METEOYTBOPEHB, 110 3MEHIIIyE IIOMUJIKY BUMIPIOBaHHS B CEPEIHBOMY Bill IBOX IO JECSTU pa3
Ta ycyBae Pi3yHO HEiCHYIOUi 3HaY€HHS OL[iHOK HMIMPUHMU [I0MJIEPIBCBKOr0O CIIEKTPa MBUIKOCTEN METEOYTBOPEHD.
Ha6ysa noganpIoro po3BUTKY TEOPis i TeXHIKa CIIEKTPAJIbHOTO aHaJli3y BUIIAIKOBUX NPOLECIB 3 HEIIEPEPBHUMU
€HEepPreTUYHUMMU CIIEKTPaMU, a caMe: 3alIPOIIOHOBAHO HOBUI KpUTEPIiH “pO3isIeHHSI-BiATBOPEHHS" CIIEKTPIB, SIKUI
BiICJIIIKOBY€ [TOXUOKY MK CIIEKTPaIbHUMU QPYHKLISIMU METO/IiB CIIEKTPJIbHOTO aHai3y i ClIpaBKHIM CIIEKTPOM B
OKOJIMLi 10r0 BEPUIMHY, 110 O3BOJISIE OL/IbLI TOBHO BU3HAYATU NOTEHIiIHI MOXJIMBOCTI METOIiB CIIEKTPAJIbHOTO
aHaJii3y; BIeplle aHaJliTUYHO BU3HAYEHI IOTEHLINHI MOKJIMBOCTI METO/IIB 10 BilTBOPEHHIO CIIEKTPIB
METEeOyTBOPEHb 32 BilOMHUM Ta HOBUM KPUTEPISIMHY, 110 LO3BOJINJIO BUBHAUNUTH METOIH, SIKi MOXKYTb OYTU OCHOBOIO
IIJI1 CTBOPEHHS HOBUX 3 MiJJBUILIEHOIO0 TOYHICTIO BiITBOPEHHS CIIEKTPY; BIIEPILE IPOBEAEHO CTATUCTUYHUI aHAJIi3
e(eKTUBHOCTI METOZIB I10 BiITBOPEHHIO CIIEKTPiB METEOYTBOPEHb B YMOBaX IlapaMeTPHUYHOi antpiopHOi
HEBU3HAYEHOCTI, OOIPYHTYBaTU pEKOMEHalii s peanisauii "TpaHUYHUX" NlepeBar IapaMeTpUIHUX METOMIB Y
MOPiBHAHHI 3 HEMapaMEeTPUYHUMU. YIOCKOHAJIEHa IPOLelypa TOYHOTO OLIiHIOBAHHS I1apaMeTPiB METEOYTBOPEHD B
yMOBax [lii MACMBHUX 3aBaf, Pi3HOro Qi3sMYHOro MOXOIKEHHS, a CaMe: 3aIIPOIIOHOBAHA IIPOLIEAypa OLiHIOBAaHHS
IapaMeTpiB MeT€OyTBOPEHD Ha TJli 3aBa]] Bill MiCLIEBUX NIPEIMETIB, SIKa aJANITUBHO BPAxOBYye iHPOpMalilo Mpo
CKJIaJ| BXiHOI CyMillli KOpUCHOT'O CUTHAJY Ta 3aBaj, 10 3abe3nedye 6ibll, HX Y [ABidi BUILY TOUYHICTb OLIIHOK
[IapaMeTpiB METEOYTBOPEHD Y IOPIBHSIHHI 3 TOYHICTIO OLIIHOK, IKa OTPUMYETHCS BilOMUAMU IIPOLELypaMuU
OLIiHIOBaHHSI; 3aIIPOIIOHOBAHO METOJ, BUSIBJIEHHS-PO3Ii3HAaBaHHS BUOIpOK IAaCHBHUX 3aBa]l, IUITYYHOTO IIOXOIKEHHS 3
[O/IA/IBIINM iX BUJTyYEHHSIM 3 HaBYal04y0i BUGIPKY, 110 JO3BOJISIE 3HU3UTH BIUJIMB LIMX 3aBaJ, HA PiBEHb [TOXUOOK
OIIiHOK [TapaMeTpiB BiIOMTTIB Bifj METEOYTBOPEHD. Briepiue 1y MeTe0JI0KaTOPiB 3alIpOIIOHOBaHA CIIPOLIeHa
KOMOIHOBaHa CUCTEMA BUSIBJIEHHS HELIYMJIMBUX PYyXOMUX TOYKOBUX 1iijIe}l HA TJIi 30BHILIHIX aKTUBHUX 3aBa]] 3
OJJHOYACHOIO NeJIEHTAL€elo iX IKepeJl 3a LOTIOMOrO €QMHOTO PiNbTpa 3 TPUKYTHOIO MAaTPUYHO-IMIIYJIbCHOIO
XapaKTEePUCTHUKOIO, 110 MPUOIM3HO BABiUi cripoiye 06po6Ky. Briepiue 1151 MeTeokaHasliB BiliCbKOBUX
paziosiokalifiHUAX 3acO6iB 3aIIPOINIOHOBaHA YHi(pikoBaHa cuCTeMa IEPBUHHOI MiKIlepiogHOi 06pobKU
METEOCUTHAJIIB, gKa 6a3yeThCsl HAa BUKOPUCTAHHI aJalITUBHUX PELITYaCTUX (iNbTPiB, i 3a6e3nedye KOMIAKTHICTb
cucreMu MixnepiogHoi 06po6ku, BUCOKY TOYHICTb BUMipy ITapaMeTpiB METEOYTBOPEHb Ta MEHIII OOUMCIIIOBAIbHI
BUTpATH; CTYIiHb BIPOBa/>KeHHs — B ninnpuemcTsi “HBK "Ickpa”, B HaykoBo-70CIiiHOMY iHCTUTYTI
paziosnokauiiHux cucteM “KBant-Pagniosokaniga”, B HaB4aIbHOMY Ipolieci XapKiBCbKOrO HalliOHaJIbHOTIO

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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