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Tema gucepranii:
1. Po3po6ka BUMipIoBaya MBUIKOCTI Ta OYKCYBaHHS TPAHCIIOPTHUX 3aCO0iB HA OCHOBI KOT€PEHTHOrO paiapa
MiJiIMETPOBOTO Aiana3oHy

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

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOL,EeC BUMiPIOBaHHS iCTUHHOI IIBUAKOCTI TPAHCIIOPTHOTO 3aco6y i KoedilieHTy
OyKCyBaHHS KOJIiC Ha OCHOBI pafliosIOKallitHUX JaHUX; META AOCJiIP)KEHHS - TI0JIsITae B po3po01li BUMipioBaya Ha
OCHOBI KOTEPEHTHOIO pajiapa MiiMETPOBOTO Jiana3oHy JIs1 BUMIPIOBAHHS B P€AJIBHOMY 4aci iCTUHHOI IIBUJIKOCTI i
KoediljieHTa 6yKCyBaHHs TPAaHCIIOPTHUX 3aCO0iB; IpeIMET NOCiIKEHHS - BUMIPIOBAy MIBUJIKOCTI i GyKCyBaHHSI

TPaHCIOPTHUX 32C0O0iB HA OCHOBI KOT€PEHTHOTO pajiapa MiliMeTpOBOro Jiana3oHy; METOOY OOCIiI)KEHHS - METOU



MaTEeMaTU4HOIO Ta KOMII'IOTEPHOTO MOZEJIIOBAHHS, METOAM CIIEKTPAJIBHOTO i CTATUCTUYHOrO aHali3y, a TAaKOX
€KCIIepUMEHTAaJIbHI METOIU OCIiIKEHD B ITaOOPAaTOPHUX i [IOIbOBUX YMOBAX; PE3YJIbTATH ~PO3POOJIEHUI,
BUT'OTOBJIEHU | BUIIPOOYBaHMI B HATYPHUX YMOBaX BUMIpIOBay MIBUIKOCTI i KoedillieHTa 6yKCyBaHHS
CiJIbCBKOTOCIIOAPCHKUX arperaTiB Ha OCHOBI KOTEPEHTHOTO pajapa MiJliMeTpoBOro AianasoHy, 10 J03BOJISE
ONTUMI3yBaTV MBUIKICHUI PEXAM TPAHCIIOPTY [1JIs1 €KOHOMii IaJIbHOTO Ta MiJBUMIEHHS €(PEKTUBHOCTI
CiZIbCBKOTOCIIOAAPCHKUX POOIT 32 paXyHOK ONTUMAJIbBHOTO JI03yBaHHS IIPU 110CiBi, BHECEHHS JOOPUB i
OOIIPUCKyBaHHi; HOBM3HA — BIEpILE PO3PO0OJIEHO METOAUKY ONTUMI3allii TEXHIYHMX BUMOT [0 pagapy IJjs
BMMipIOBaHHS iCTUHHOI IBUAKOCTI TPAHCIIOPTHUX 3aCO0iB; BIIEPILIE 32CTOCOBAHO METOZ, JIA3€PHOIO BU3HAYEHHS
BHCOTHOTO NPo(inio HepiBHOCTEN IJ1s1 Pi3HUX TUIIIB 00POOJIEHNX [PYHTIB CiJIbChKOTOCIIOAAPCHKOTO MPU3HAYEHHH,
4Ki Ha BiIMiHY Bif paHille IpoBeIEeHUX NOCiIKEHb, BAKOHAHI 3 METOI0 OTPUMAaHHS MIKPOCTPYKTYPHUX
XapaKTEPUCTUK IPOQIIIO IPYHTIB; pO3p0O0JIEHO OPUTiHATIbHY METOAUKY OOPOOKYM CUTHAIIB, 10 LO3BOJIUIIO
peasnisyBaTy 0641 CIII0BAY B PEKMMIi peasibHOrO 4acy Ha OCHOBI IIMPOKO MOMMPEHNX MiKDOKOHTPOJIEPIB; OTpUMan
MOJAJIbIINY PO3BUTOK METOM BUSBJIEHHS XapaKTE€PUCTUK CUTHAJIIB MiJliMETPOBOroO Jiana3oHy, gKi po3cCisHi Ha
CTaTUCTUYHO HEOLHOPIAHIN [IOBEPXHI Ta BUKOHAHI 3 BUCOT MTOPiBHAHHUX 3 PO3MipaMy HEOLHOPIGHOCTEN, 110
iCTOTHO 3MiHIO€ CTAaTUCTUKY CUTHAJIIB Ha BiIMiHY Bif] paHillle OTPUMaHNX JaHUX 3 O0PTY 2€POKOCMIUYHUX HOCIIB B
3a7ja4ax AMCTaHILITHOTO 30HIyBaHHS 3€MJIi; yIOCKOHAJIEHO METOAMKY OLIiHKM [IEHTPAJIbHOI YaCTOTH CIIEKTpa Ta
3aIIPOINIOHOBAHA METO VKA KOPEKLi JaHUX BUMIPIOBaHHS IIBUAKOCTI HA OCHOBI OLIIHKM €HEPreTUYHOTO LIEHTPY Baru
D711 KBa3iCTalliOHapHUX CUTHAJIIB, BiOUTUX Bifl CTATUCTUYHO HEOTHOPIAHOI MifCTUNIAI040i TOBEPXHI, i 3
ypaxyBaHHSM HasiBHOCTi aHOMaJIbHUX IIPUCKOPEHb TPAHCIIOPTHUX 3aC06iB; CTyMiHb YIPOBAIPKEHHS - PE3yJIbTaTh
BIIPOBAJI’KEHO y XapKiBCbKOMY HalliOHAJIbHOMY TE€XHIYHOTY YHIBEPCUTETI CiJIbCLKOTO rOCIogapcTaa iM. Iletpa
Bacuneunka (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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