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1. Onjinka yxusiB Ta piBHOCTi NIOBEPXOHB JOPO>KHIX Ta a€POJJPOMHUX ITOKPUTTIB

2. Estimation of slopes and roughness of roads and airfields pavements

Pedepar:
1. Inceprarist npUcBsYeHa POo3poOLi HOBUX METOiB OLiHKM YXUJIiB Ta PIBHOCTI NOBEPXOHb JOPOXKHIX Ta
aepoIpOMHUX IIOKPUTTIB Ha OCHOBI iHdopMalii, ska oTpumaHa Bix MEMC-pmaTyukiB Ta 1106ynoBi Ha iX OCHOBI

BUMIPIOBAJIbHUX NIPUJIALiB. YJOCKOHAJIEHO CIIEKTPAJIbHUI METOJ, OLIIHKU YXWUJIB Ta PiBHOCTI JOPO>KHIX Ta



aepOoJpPOMHUX IIOKPUTTIB HAa OCHOBI BiATBOPEHOTO ABOETAIIHUM iT€PAaTUBHUM METOLOM MPO(III0 NOBEPXHi. 3a
IIOTTIOMOTOI0 iMiTaliitHOI MOIeJTi MPOBEEHO AOCiIKeHHSI TOYHOCTI BilTBOPEeHHS MPpoio MoBepxHi, mo
IOCJTIiIKY€EThCS, HA OCHOBI BIlepIlle po3p00JIeHOI MaTEMATUYHOI MOZE], SIK BUXiIHUX JAaHUX PO Ipodisb OBEPXHIi
IIOKPUTTSL, IO JOCIiIKY€EThCS. Briepiie po3po6sieHo iHAMKATOPHUI METOJ, NiarHOCTYBAHHS YXUJIIB, CYyTh SIKOTO
TI0JISITA€ B Peaslisallii airopuTMy 4OIIYCKOBOTO KOHTPOJIIO i 103BOJIsSI€ IPUMHSATY PIlIEHHS MIOA0 IiarHOCTUYHOIO
napaMeTpy: «B HOpMi» abo «He B HOpMi». [IpoBeieHO OLiHKY JOCTOBIPHOCTI JiiarHOCTyBaHHS. 3alIpOIIOHOBaHO
METOJIMKY IIPOBEJIEHHS BUMIPIOBaHb Ha OCHOBI yIOCKOHAJIEHOTO CIIEKTPaJIbHOIO METOAY OLiHKY YXWUJIiB Ta PiBHOCTI
IIOBEPXOHbB JOPOXKHIX Ta a€POLPOMHUX IIOKPUTTIB. Ha OCHOBI €KCIIEPUMEHTAIBHUX JOCIIII)KEHb aJITOPUTMIB
KoMIiekcyBaHHs iHpopmaii Bigy MEMC-1aTunKiB BCTaHOBJIEHO, 110 HANOiIbII TOYHUM aJITOPUTMOM BU3HAYEHHS
KyTa [IPOCTOPOBOi opieHTalji, BusiBuscs ¢inbTp Kanmana. Po3pobieHo pekoMeHallii oo MigBUILeHHS TOYHOCT]
BMMIipIOBaHHS. PO3p06s1eHO Ta BUTOTOBJIEHO MAKET aBTOMATUYHOTO MOOIILHOTO IPUJIaAy 171 BAMIPIOBAHHS YXUJIiB
Ta PiBHOCTI IIOBEPXOHDb NOPOXKHIX Ta AEPOLPOMHUX IIOKPUTTIB, IPOBEAEHO EKCIIEPUMEHTAJIbHI BUMIPIOBaHHS Ha
HOBO30Yy10BaHill 3/1iTHO-T10CAIKOBIiN CMy3i aeporopTy M. XapKiB. PO3IJISIHYTO MepCleKTUBY Y OCKOHAIEHHS
KOHCTPYKIii BUMipIOBasibHOI N1aTHOPMHU, pO3p006JIEHO ITPOEKT BUMIPIOBaIbHOI IIIaTGOPMU 3 IiABULLIEHOIO
TOYHICTIO BUMiPIOBaHHSI, MOKJIMBICTIO aBTOMATUYHOT'O IIEPEMILIIEHHS Ta BUKOPUCTAHHS HAa3€MHOI CTaHLji
KEepyBaHH4, 32 JOIIOMOTOI0 SIKOI 3'SIBJISIETHCSI MOKJIMBICTD IUCTAHLIMHOI 0OpOOKM IaHUX. BpaxoByoun
KOHCTPYKTUBHi 0COOJIMBOCTI, BUMipIoBasibHa I1argopma (BII) He Mmae MOXKIIMBOCTI BUMIPSITH BECh YaCTOTHUM
Iliarla30H XBUJIb HEPIBHOCTEN NPOQi0 MOKPUTTS, MO AOCIIIPKYETCS, TOOTO BTPAYa€ThCSI MOXJINBICTb BUMIPSITU
IIOPCTKICTh, TOMY PO3pO06JIeHO MpUjaf, IKUi Ha OCHOBI METO[y JIa3epHOI TpiaHTyJIsLii 703B0IsIE 6E3KOHTAKTHO
BMMIipIOBaTH HEPIBHOCTI MPOQIisIio LOPOKHIX Ta aepOJpOMHUX IIOKPUTTIB B [lialla30Hi 4acTOT IWOPCTKOCTi, TOMY
IIpeJCTaBJIEHO PO3POOJIEHMI KOMILJIEKCHUI IpUJIaz OJ1s1 BUMIPIOBaHHS YXUJIiB, PIBHOCTI, Ta MIOPCTKOCTI [10BEPXOHb

ITOKPUTTIB, 10 JOCJIiJI)KYIOTHCSL.

2. The dissertation is devoted to development of new methods for estimation of roads and airfields pavements
slopes and roughness on the basis of the information received from MEMS-sensors and construction measuring
devices on their basis. The spectral method of estimating road and airfield pavements slopes and roughness on the
basis of the surface profile evaluated by a two-stage iterative method has been further developed. Using the
simulation model, the accuracy of investigated surface profile reproduction was studied on the basis of the firstly
developed mathematical model as initial data on the investigated pavement surface profile. For the first time an
indicative method for slope diagnosis was developed, the essence of which is to implement the algorithm of
tolerance control and to allow making a decision on the diagnostic parameter: "normal" or "not normal". The
assessment of the diagnosis reliability was performed. The method of measurements on the basis of the developed
spectral method of estimation roads and airfields pavements slopes and roughness is introduced. On the basis of
experimental researches for complexing information from MEMSsensors algorithms, it is established that the
Kalman filter appeared as optimum on criterion of a spatial orientation angle measurement accuracy.
Recommendations for improving measurement accuracy have been developed. A model of an automatic mobile
device for measuring road and airfield surfaces slopes and roughness was developed and built, experimental
measurements were performed on the newly built Kharkiv airport runway. Prospects for improving the design of
the measuring platform are considered, the project of the measuring platform with the increased measurement
accuracy, capability of automatic movement and ground control station use, by means of which there is a
possibility of remote data processing, is developed. Given the design features, the measurement platform does not
have the capability to measure the entire frequency range of the pavement profile roughness, so a device that is
based on laser triangulation was developed, allowing measuring contact irregularities of road and airfield surfaces
in the higher frequency range. Also a comprehensive device for measuring the slopes, and surface roughness is
introduced.
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