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MoBga guceprariii:
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Tema gucepranii:
1. Po3po6ka BuMipioBaya MBUAKOCTI Ta OyKCyBaHHS TPAaHCIIOPTHUX 3aCO0iB HA OCHOBI KOT€PEHTHOr0 pajapa

MIJIIMETPOBOTO Jiana3oHy

2. Development of a vehicle speed and slip meter based on coherent millimeter-range radar

Pedepar:

1. O6'eKT mOCHiIKEHHS - IIPOLeC BUMipIOBaHHS iCTUHHOI HIBUAKOCTI TPAHCIIOPTHOTO 3aco6y i KoedilieHTy
OyKCYBaHHS KOJIiC Ha OCHOBI PaflioJIOKalitHUX JaHUX; METa JOCJIiI)KEHHS - I10J1Irae B po3poolLli BUMipIoBada Ha
OCHOBI KOTEPEHTHOI0 pajapa MiiMETPOBOTO Aiana3oHy IJis BUMIPIOBaHHS B PEaJIbHOMY 4aci iCTUHHOI IIBUIKOCTI i
KoedilienTa 6yKCyBaHHS TPAHCIIOPTHUX 3aCO0iB; IpeIMeT NOCiIKeHHS -~ BUMIPIOBAY MIBUIKOCTI i GyKCyBaHHS
TPaHCIIOPTHUX 3aC00iB HA OCHOBI KOT€pEHTHOTr'O pajiapa MijiMeTPOBOTO Jlialla30Hy; METOAM IOCIIiI)KEHHS -~ METOIU
MaTE€MaTU4HOIO Ta KOMII'IOTEPHOTO MOZEJIIOBAHHS, METOAM CIIEKTPAJIBHOTO i CTATUCTUYHOIO aHali3y, a TaKOX
€KCIIepUMEHTAJIbHI METOIU OCIiI)KEHb B ITaOOPAaTOPHUX i [TOIbOBUX YMOBAX; PE3YyJIbTaTH ~PO3POOJIEHUIA,

BUT'OTOBJIEHU | BUIIPOOYBaHMI B HATYPHUX YMOBAaX BUMIPIOBay MIBUIKOCTI i KoedilieHTa 6yKCyBaHHS



CIJIbCBKOTOCIOAAPCHKUX arperaTiB Ha OCHOBI KOTEPEHTHOTO Pafiapa MiiMETPOBOrO Jialla30Hy, O LO3BOJISIE
ONITUMI3yBaTU MBUIKICHUI PEXXUM TPAHCIIOPTY [1J1s1 €KOHOMii IaJIbHOTO Ta MifBUIIEHHS e(eKTUBHOCTI
CiZIbCBPKOTOCIIOAAPCHKUX POOIT 32 paXyHOK OIITUMAJIBHOTO JI03YBaHHS IIPU 110CiBi, BHECEHHS JOOPUB i
OOIIPUCKYBaHHi; HOBM3HA — BIEpILIE PO3POOJIEHO METOAUKY ONTHUMI3allii TEXHIYHMX BUMOT [0 pagapy IJjs
BUMIpPIOBaHHS iCTUHHOI MIBUJKOCT] TPAHCIIOPTHUX 3aCO0iB; BIleplIe 3aCTOCOBAHO METO]], JIA3€PHOTO BU3HAYEHHS
BHCOTHOTO NPo(iyio HepiBHOCTEMN J1s1 Pi3HUX TUIIB 00POOJIEHNX [PYHTIB CiJIbCbKOTOCIIOAAPCHKOTO MPU3HAYEHHH,
4Ki Ha BiIMiHY Bif paHille IpoBENEHUX NOCiIKEHb, BAKOHAHI 3 METOI0 OTPUMAaHHS MIKPOCTPYKTYPHUX
XapaKTEPUCTUK NPOQILIIO IPYHTIB; pO3p0O0JIEHO OPUTiHATIbHY METOAUKY OOPOOKYM CUTHAIIB, IO LO3BOJIUIIO
peasizyBaTu 06YMCIIIOBAY B PEKUMI peaslbHOrO 4acy Ha OCHOBI IIMPOKO MOUIMPEHUX MiIKPOKOHTPOJIEPiB; OTpUMau
[OJAJIbIINY PO3BAUTOK METOAM BUSBJIEHHS XapaKT€PUCTUK CUTHAJIB MiJliMETPOBOrO Aiana3oHy, gKi po3cCisHi Ha
CTaTUCTMYHO HEOLHOPIAHINM OBEPXHI Ta BUKOHAHI 3 BUCOT MOPIBHAHHUX 3 PO3MipaMy HEOLHOPIAHOCTEN, 1110
iCTOTHO 3MiHIOE CTaTUCTUKY CUTHAJIIB HA BiIMiHY BiJl paHille OTPMMaHUX JAHUX 3 O0OPTy a€POKOCMIYHUX HOCIiB B
3a7ja4ax AMCTaHILIMHOTO 30HIyBaHHS 3€MJIi; yIOCKOHAJIEHO METOAMKY OLIIHKM [IEHTPAJIBHOI 4aCTOTH CIIEKTpa Ta
3aIIPOIIOHOBAHA METOAMKA KOPEKLii JaHUX BUMipIOBaHHS IIBUAKOCTI HA OCHOBI OL[iHKM €HEPreTUYHOr O LIEHTPY Baru
D711 KBa3iCTalliOHapHUX CUTHAJIIB, BilOUTUX Bifl CTATUCTUYHO HEOJHOPIAHOI MiCTUNIAI040i TOBEPXHI, i 3
ypaxyBaHHSM HasIBHOCTI aHOMaJIbHUX [IPUCKOPEHb TPAHCIIOPTHUX 3aCc00iB; CTyIiHb YIIPOBAIPKEHHS - pe3yJIbTaTU
BIIPOBAIP)KEHO y XapKiBCbKOMY HallilOHAJIbHOMY TEXHIYHOT'Y YHIBEPCUTETI CiJIbCLKOTO roCrogapcTaa im. Iletpa
Bacunenka (XHTYCT).

2. The object of research is the process of measuring the true speed of a vehicle and the level of wheel slip based
on radar data; the purpose of the study - to develop a meter based on a millimeter-range coherent radar for
measuring in real time the absolute speed and slip coefficient of vehicles; subject of research - speedometer and
towing vehicle based on coherent millimeter-range radar; research methods - methods of mathematical and
computer modeling, methods of spectral and statistical analysis, as well as experimental research methods in
laboratory and field conditions; results -developed, manufactured and tested speed and slip coefficient meter of
agricultural units based on coherent millimeter radar, which allows to optimize the speed of transport to save fuel
and increase the efficiency of agricultural work through optimal dosing at sowing and application of good; novelty
- for the first time a method of optimizing the technical requirements for radar to measure the true speed of
vehicles; for the first time the method of laser determination of the height profile of irregularities for different
types of cultivated soils for agricultural purposes was applied, which, in contrast to previous studies, were
performed in order to obtain microstructural characteristics of the soil profile; developed an original method of
signal processing, which allowed to implement the computer in real time on the basis of widespread
microcontrollers; further developed methods for detecting the characteristics of millimeter-wave signals that are
scattered on a statistically inhomogeneous surface and made from heights comparable to the size of inequality,
which significantly changes the statistics of signals in contrast to previously obtained data from aerospace carriers
in remote sensing; improved the method of estimating the central frequency of the spectrum and proposed a
method of correcting speed measurement data based on the estimation of the energy center of gravity for quasi-
stationary signals reflected from a statistically inhomogeneous underlying surface, and taking into account the
presence of abnormal vehicle accelerations; the degree of implementation - the results are implemented at the
Kharkiv National Technical University of Agriculture named by Petro Vasilenko.
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