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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 73.37.37

Tema gucepranii:

1. InTerposana cucrema Hasiraujii Ta Opi€HTalii JIiTaJbHOTO anapary 3 OINTUYHUMU [IPUJIAIAMU

2. Aircraft integrated navigation system with optical sensors

Pedepar:

1. Po3po6sieHuii anropuTM BU3HAY€HHS IOTOYHUX KyTiB KpeHy i TaHraxy JIA 3a onTUYHOI iHpopMali€to, 1110
HaJAeTbCs OOPTOBOIO BilEOKaMEPOI0, BUKOPUCTOBYIOUM TEXHIKY MAIMHHOTO 30py. Y IOr0 OCHOBY MOKJIAAEHO
MEeTOJMKY PO3Ii3HAaBaHHs ONITUYHOI JIiHii FOpU30HTY Ha 300pakeHHi. JJaHuil aIrOPUTM Mae HEOOXiIHI BUIKICTh
00pOOKY Ta TOYHICTb BUBHAUEHHS JIiHii TOPU30OHTY, B TOMY YMCJIi 32 paxyHOK 3aCTOCYBaHHS KOJIOBOI MacKu J1Jis
YCYHEHHSI BUKPUBJIEHUX 006J1acTell 306pakeHHs1. BkazaHi XxapaKTepUCTUKU POOJISITh MOXJINBUM BUKOPUCTAHHS
PO3pO6JIEHOTO aITOPUTMY Y 60PTOBUX 0OYKCIIIOBAYax Ta BUAady iHpopmalii y peasibHOMy MacTabi yacy.
CdopMOBaHO [aTYMK ONTUYHOTO FOPU30HTY HA 6a3i 60pTOBOI KamepH i 6OPTOBOro OGUKCIIOBAYA, SKUH 3TATHUN
BM3HAYaTH KyTH KPEHY Ta TaHTaxy i3 I0X1OKOI0 MeHbIe HiK 0,5° Ta Ha BiIMiHY Bif] iCHyIOUMX MOZesel He
noTtpebye JOAAaTKOBUX (PiHAHCOBUX BUTpAT. PO3pobsieHnii alropuTMm, Ha SIKOMY ITOOYJOBaHA ONITUYHA CUCTEMA
BM3HAYEHH BiACTaHi 0 MepemKkoay Ha OCHOBI MeTOIiB cTepeobayeHHs. Taka cucTema 1a€ MOKJIMBICTD MigBUIIATA

6e3mnexy nospoTy BI1JIA. [TokasaHo, 1[0 BUKOPUCTAHHS AaTYMKA ONTUYHOIO TOPU3OHTY Y KOMIIJIEKCOBaHUX



cHUCTeMax opieHTallii Ta HaBiralii, Mo6yAOBaHNUX Ha MIKPOEJIEKTPOMEXaHIYHUX JATIMKaX, JA€ MOXIIUBICTD
HiABUILMTY TOYHICTh BU3HAYEHHS KyTiB opieHTalii y Tpu pasu. Lleit ¢pakTop Mo>ke MaTy BUpillajgbHe 3HaY€HHS [1py

noby0Bi cucteM opieHTallii Ta Hasirauii 1151 BITJIA B yMoBax iCHyl0UMX MacorabapyUTHUX Ta BAPTICHUX OOMEXKEHB.

2. An algorithm for aircraft roll and pitch values estimation based on optical horizon line recognition is developed.
The algorithm makes use only of machine vision techniques. It has required accuracy of horizon line detection, in
particular due to circular mask usage for image distorted areas elimination and processing rate. Such
performances allow the algorithm to be used in onboard computers as well as obtaining of processed information
in real time. The optical horizon sensor is designed based on onboard camera and computer which is able to
calculate roll and pitch angles with accuracy ?0,5°. In contrast with available models such a sensor does not
require additional expenses. An algorithm defined the framework of optical system for distance estimation to the
obstacles is developed, which is based on stereovision principals. Such a system allows to increase the safety of an
UAV during the flight. It is shown that the usage of optical horizon sensor as a part of integrated navigation system
built with usage of microelectromechanical sensors proposes an opportunity of accuracy enhancement in tree
times for pitch and roll estimation. This can be crucial factor in UAV navigation system design in existing
conditions of cost and weight limitation
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