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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. YoockoHaneHHsl MOZieJIeN Ta METOIiB PaflioaKyCTUYHOTO 30HAYyBaHHS aTMoc(epu

2. Improvement of models and methods of radio acoustic sensing of the atmosphere

Pedepar:

1. O6'exT - mpoluec 30HAYBaHHS aTMOC(EPU aKyCTUYHUMM i €JIeKTPOMArHiTHUMM XBUJISIMU. MeTa — yIOCKOHAJIEHHS
Mogesieil i MeToiB paflioakyCTUYHOro 30HAyBaHHS (PA3) atMocdepy, 110 [03BOJIATh HiABULUTH TOYHICTD
BMMIipIOBAaHHS XapaKTEPUCTUK aTMOC(EPH Ta BU3HAYUTU SKiCHI TOKa3HUKY iX BUMipioBaHHS. [Ipegmer
IOCJIiIKeHHS — MOJIeJTi i MeTolIy pafioakyCTUYHOrO 30HAyBaHHS atMocdepu cucremamu PA3 i aHais ix
IIOKa3HUKIB SIKOCTi. MeTonu — Teopii CTaTUCTUYHUX PillleHb /J1s1 CUHTE3y ONTUMAJIbHUX aJITOPUTMIB 06pOOKU
curHaiis cucrem PA3, Teopii nomupeHHs XBUJIb Y TypOyJIEHTHIN aTMocdepi, METOY Teopii ONTUMAaJbHOI JIiHIHOI
(dinbTpalii, YnCI0Bi METOIM aHAJIi3y, KOMII'IOTEPHE MOJEIOBAHHS. Pe3yIbTaTh — 3alIpONIOHOBAHI HOBi €(DEKTHBHI
METOAM BUMIipPIOBAaHHS HIBUIKOCTI BEPTUKAJILHOTO Ta TOPU30OHTAJIBHOIO BIiTPy cucTeMamu PA3, sKi Biipi3HAIOTBCA
BiZl BiOMMX METO/iB 3aCTOCYBaHHSIM KOMOiHOBaHOi 06POOKY PO3CisSIHUX CUTHAJIIB — [OIJIEPiBChKOI i KOPESLiiHOi,
11O [103BOJIS€ PO3MMUPUTU MOXKJIMBOCTI cucTeM PA3 1o BUJIy4€HHIO HOBOI iH(popMallii 3 JaHUX palioaKyCTUYHOTO
30HyBaHHS aTMOc(epy; BIepLIe 3alIPOIIOHOBAHO HOBUI METOZ, IPUIIOMY Ta OOpPOOKM CUTHAMIB y cucTemax PA3

arMocdepu, IKUM 3aCHOBAaHMM Ha MACUBHIM PaioJIoKallii MM PO3CiTHUX €JIEKTPOMAarHiTHUX KOJIMBaHb,



cpOKyCOBaHUX CHEPUYHUMU XBUJILOBUMHU (PPOHTAMU aKyCTUYHOIO NTaKeTa. HOBU3HA METOJY IOJISAra€e B TOMY, 110
D711 IPUMOMY PO3CiSIHOTO CUTHAJTy IIPY 3HOCI MaKeTy aKyCTUYHUX XBUJIb BiTPOM, Ha BiIMiHHY Bif] BiOMMX METO/IIB,
SKi BAKOPACTOBYIOTb MaTPHULIIO IPUNMaJIbHUX aHTEH, BUKOPUCTOBYETLCS OJIHA IIPUMMaJIbHA AaHTEHA;
3aIIPOINIOHOBAaHa HOBA METOJ KA METPOJIOTIYHOI aTtecTalii cuctem PA3, gKka Ha BigMiHy Bif] BifOMUX, I'PYHTYETbCS Ha
METPOJIOTiUHIl arecTalii OCHOBHUX MPUCTPOIB CUCTEMY, SIKi BU3HAYAIOTh IOXUOKY BUMipIOBaHHS iHPOpMaLIiliHOTO
napaMeTpa BiiOMTOro CUrHajly CUCTEMU; YIOCKOHAIEHO MeTo (ibTpalii «MUTTeBUX» NPOPiliB TEMIIepaTypH, sIKi
OJIEP>KYIOThCSI CUCTEMOIO PA3, sikuii, Ha BiIMiHY Bifl BilOMUX, [J03BOJIsI€ 3HAUHO 3MEHIIUTH 4ac, LII0 BUTPAYAEThCS
Ha OTPMMAaHHS TeMIlepaTypHUX Npo@diniB 3 HEOOXiINHOI NTOCTOBIPHICTIO. BIpOBaIKeHO — y HAYKOBO-TOCiTHUAX
poboTtax Ta HapyanbHU npouec XHYPE (M. XapkiB). I'any3b BUKOpHUCTaHHS — PO3POOKa CUCTEM palioaKyCTUYHOTO

30HlyBaHHS aTMOCchepU

2. Object - the process of sounding the atmosphere with acoustic and electromagnetic waves. Aim - improvement
of models and methods of radio-acoustic sensing (RAS) of the atmosphere, which will increase the accuracy of the
atmospheric characteristics measurement and determine the qualitative factors of their measurement. Subject -
models and methods of radio-acoustic sensing of the atmosphere by RAS systems and analysis of their quality
indicators. Methods - the theory of statistical decisions for the synthesis of optimal algorithms for signal
processing of RAS systems, the theory of wave propagation in a turbulent atmosphere, the methods of the theory
of optimal linear filtration, numerical methods of analysis, computer simulation. Results - new effective methods
for measuring the velocity of vertical and horizontal winds by RAS systems, which differ from the known methods
by using the combined processing of scattered signals both Doppler and correlation are proposed. these methods
allow to expand the possibilities of RAS systems for extracting new information from the data of radio-acoustic
sensing of the atmosphere; for the first time a new method of reception and processing of signals in the RAS
systems of the atmosphere was proposed. this method is based on the passive radar of spots of scattered
electromagnetic oscillations, focused on the spherical wave fronts of the acoustic packet. the novelty of the
method is to receive a scattered signal, when wearing the packet of acoustic waves by wind, other than the known
methods using the matrix of receiving antennas, one receiving antenna is used; the new method of metrological
certification of RAS systems is proposed, which, unlike the known ones, is based on the metrological attestation of
the main devices of the system, which determine the measurement error of the information parameter of the
reflected signal of the system; the method of filtering the "instant" temperature profiles obtained by the RAS
system is improved, which, unlike the known, allows to significantly reduce the time spent on obtaining
temperature profiles with the required reliability. Implementation - in scientific research activities at NURE
(Kharkiv). Application - development of radio-acoustic sensing systems of the atmosphere
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