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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA BUPIIEHHIO aKTyaIbHOI HAYKOBO-TIPUKJIAIHOI 3a7ja4i HAYyKOBOTO
OOIpYHTYBaHHS Ta pO3pOOJIEHHSI METOAUYHOTO i TPOrPaMHO-aJITOPUTMIYHOTO 3a6e3MeYeHHs CUCTEeMH Bizyasizaii
PYXy Y CKJIafi iHTerpoBaHOr0 HaBiralilHOro KOMILJIEKCY aBTOHOMHOT'O 6€3IiJIOTHOTO MifBOAHOTO anapara Kjacy
MiHi/Mikpo. HaykoBa HOBM3HA OTPMMAaHMX PE3yJIbTATIB [10JIsIra€ y HACTyIHOMY: 1. Biepie 3arponoHoBaHo Ta
OOI'PYHTOBAaHO METOJ, MOOYIOBY CUCTEMHU Bidyasisallil pyxy aBTOHOMHOTO 0€3IiJIOTHOTrO MiBOJHOrO anapara, SIKui
[OJIAra€e B 3aCTOCYBAaHHI TEXHOJIOTIi IHTEepHETY pevell Ta KOMIIEKCHOTO TiAX0AY A0 BUPILIEHHS 3aBaHb OpieHTalli,
HaBirauii, npuiiomy-nepenayi Ta BioOpakeHHs JaHUX, 110 3abe3euye BUBHAUEHHS], Ilepeiavyy Ta y3To/KeHe
BiJOOpa’KEeHHS IapaMeTpiB opieHTalji, MBUAKOCTI Ta KOOPAUHAT MiCLEMOJIOKEHHS arapaTy Ha IPUCTPOsIX 6a30B0i
CTaHLji. 2. BIOCKOHa/IeHO MEeTO[l BUBHAYEHHS [1apaMeTpiB OpieHTalli, IIBUAKOCTI Ta KOOPAMHAT MiCLIENIOJIOKEHHS

aBTOHOMHOTO 6€3ITiJIOTHOTO MiABOAHOTO arapara iHepiiaJibHO HABIraliitHOK CUCTEMOIO IIJISIXOM ii



KOMIIJIEKCYBaHHS 3 CUCTEMOIO I0Broi 6a30B0i JiHii Ta BUkopucTtaHHs ¢inbTpa Kanmana, mo 3a6esneynso
3MEHIIeHHsI HAKOMTMYEHHSI TOXMOOK BU3HAYEHHS TapaMeTPiB OpieHTallii, IIBUIKOCTi Ta KOOPAUHAT
MiCLIETI0JIOKEHHS anapaTy IPU HasIBHOCTI iHCTPYMEHTa/IbHUX ITOXUOOK Ta BUIIAJIKOBUX 3aBaj, iHEpLIiHUX CEHCOPIB.
3. Po3pobsieHO MeTO, BUBHAYEHHSI TIOXMOOK Bidyasisallii HaBiraliiHuX napameTpis IIpy KOJI0BOMY pyci ABIIA, 1m0
D03BOJIAJIO BIEpIIEe OOI'PYHTYBATH 3aJI€XKHICTh TOUHOCTI BilOOpa’KeHHSI JaHUX BiJ] LIBUJKOCTI PyXy Ta 3aTPUMOK Yy
KaHaJjax rnepejaBaHHs iHGopmauii. 4. HabyB Moanpmoro po3BUTKY METOM, MOZIEIIOBAHHS IIPOLIECY BU3HAYEHHS
HaBiralifHUX [apaMeTpiB PyXOMHUX OO'€KTIB iIHTETPOBAaHUM HaBiraliilHUM KOMIIJIEKCOM LIJISIXOM BUKOPUCTAHHS
(disn4HOiI MOz iHepLianbHOI HaBiraliiHOI cUCTEMU Ta OPMYBaHHS «BipTYaJIbHUX» NAJTbHOCTEN CUCTEMHU JIOBrOi
6a30Boi JyiHii 3a koopauHatamu [HCC i BimoMum MiclenosioskeHHSIM MasiKiB, sIKi nogasanuce y ¢inbTp Kanmana, B
Pe3yJbTaTi 3aCTOCYBaHHS SIKOTO IiATBEP/’KEHO 3MEHIIEHHS HAKOIIMYEHHSI IIOXMOOK HaBiraliliHux napaMeTpis Ta
CTabiJIbHICTh HABIral[iltHOTO PO3B’sI3Ky ITPM 3MiHi yMOB (DYHKLIIOHYBaHHS i Aerpajalii reoMeTpii cucTeMu JI0Broi
6a30B0i JiHii. OTpuMaHi pe3ysbTaTu MAIOTh TPAaKTUYHE 3HAYEHHSI, 30KPEMA, aJITOPUTMU Ta IPOrPaMHe
3abe3nevyeHHs 17151 GOpMYyBaHHS €TaJlOHHUX CUTHAJIIB iHEPLiIHMX CEHCOPIB, arOpuTMU iHTerpaii inepjianbHoi
HaBirauifHoi CUCTEMHU 3 CUCTEMOIO [1OBroi 6a30Boi JIiHii, NporpamHe 3abe3NeyeHHs 111 IPOrpaMHoi peasnisariii
OIepaTOpPChHKOro iHTEpdeiicy cucTeMu Bidyasisalii Ha 6a3i TexHosorii Node-RED 3 MogysibHUM NOAiI0M QYHKIH
00MiHy, 06p0o6KU Ta BimoOpaskeHHs HaBiranjitiHoi indpopmariii.

2. The dissertation is devoted to solving an urgent scientific and applied problem of substantiating and developing
methodological as well as software and algorithmic support for a motion visualization system as part of an
integrated navigation complex of a mini/micro-class autonomous unmanned underwater vehicle (AUV). The
scientific novelty of the obtained results is as follows: 1. For the first time, a method for constructing a motion
visualization system for an autonomous unmanned underwater vehicle (AUUV) has been proposed and
substantiated. The method is based on the application of Internet of Things (IoT) technology and a comprehensive
approach to solving orientation, navigation, data transmission, and display tasks, ensuring the determination,
transmission, and synchronized display of the vehicle's motion parameters (orientation, velocity, and coordinates)
on base station devices. 2. The method for determining the motion parameters of an AUUV using an inertial
navigation system has been improved through its integration with a long baseline (LBL) system and the application
of a Kalman filter. This resulted in a reduction in the accumulation of errors in determining orientation, velocity,
and coordinates in the presence of instrumental biases and random noise of inertial sensors. 3. A method for
determining visualization errors of navigation parameters during the circular motion of an AUUV has been
developed, which allowed for the first time to substantiate the dependence of data display accuracy on speed of
movement and delays in information transmission channels. 4. The method for modeling the process of
determining the navigation parameters of moving objects by an integrated navigation system has been further
developed. This was achieved by using a physical model of the inertial navigation system and generating "virtual"
ranges of the long baseline system based on GNSS coordinates and known beacon locations processed by a
Kalman filter. Its application confirmed the reduction of navigation parameter error accumulation and the stability
of the navigation solution under changing operating conditions and degradation of the long baseline system
geometry.All results submitted for defense are original.
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