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Tema guceprauii:
1. MeTopyKa MiABUIEHHS TOYHOCTI KOMIIJIEKCOBAHUX HaBIralilHUX CUCTEM Ha OCHOBI ITPOTHO3YIOYUX MOJIEJIEN 3

BUKOPUCTAaHHAM r€HETUYHUX aJIFOpI/ITMiB.

2. A technique for increasing the accuracy of integrated navigation systems based on predictive models using
genetic algorithms.

Pedepar:

1. IucepTalisg NpucBsiY€Ha MiJBUILEHHIO TOYHOCTI HaBiraluitHUX BU3HAYE€Hb KOMIIJIEKCOBAHUX HABIrallilHUX CUCTEM
i Ha LIifl OCHOBI — yIOCKOHAJIEHHS iICHYIOUHMX METOIiB, B TOMY YMCJIi pO3pO0Lii BJJACHOTO METOLLy KOPEKLii
aBTOHOMHOI iHepuianbHOi HaBiraninHoi cucrtemu (IHC) B BUXiHOMY CHATHaJIi Ha OCHOBI CUTHAJIIB 3 JATYMKIB
MOMEHTY IpeLecii, [0 03BOJIsS€e BpaXx0BYBaTH HEJIiHINHI CKIa40Bi AMHAMIYHUX ITOX1OOK Ta OLiHLi HOTO
eeKTUBHOCTI. JlJocifKeHo MaTeMaTUYHi MoJiesli MOXUOOK HaBiraliliHuX cucTeM JlitaabHOro anapary (J1A).
[IpoBeneHO CUCTEMHUI aHaJIi3 MOJEJIEN i Ha IOro OCHOBI OOpaHi HAaNOiJIbII IEPCIIEKTUBHI 11711 BUKOPUCTAHHS B
asnropuTMax Kopekuii. JJocifkeHo 610K JBOCTYIIeHeBUX A epeHLiI0I0unX ripOCKOIIB i po3po6yieHa IIpocTa cxema

KOpeKLii AMHAMIYHUX [TOX1OOK, IIPU LIbOMY BpaxoBaHi IIOXUOKY, SIKi 3aJ1eKaTh Bif] [IepeXPEeCHUX KYTOBUX



IIBAJIKOCTEM, 1[0 BUHUKAIOTh NIpU cKyIagHoMy pyci JIA. ChopmoBaHO HaBeeHi BUMiploBaHH: A1 ['A, 3aCHOBaHi Ha
HeJliHiNHIN Moneni noxubok IHC, 110 3aCTOCOBYIOTBCS 111 KOMITeHcalil 1oXn6ok aBToHOMHOI [HC, nepenbauyeHHs
MapuipyTy Ta BUXOAY B 3a/laHy TOUKY JIA 1151 po3ni3HaBaHHS 00'eKTy Ta PO3BifKy 06CTaHOBKU. Pe3ypTaTu
MaTEeMaTU4YHOIO MOJEIOBAHHS [TPOI€MOHCTPYBAJM NPALe3[JaTHICTh PO3PO6JIEHUX METOMIB. AHAJI3 PE3yJIbTaTiB
MaTeMaTU4YHOTO MOZEJIOBAHHS [T0Ka3aB, 0 PO3pO06JIeHI METOIHU NO3BOJISIOTh MiIBUMINATY €(DEKTUBHICTh

HaBiralilHUX CUCTEM B aBTOHOMHOMY PeKUMi i 3a6e311e4UTU BUKOHAHHS IIOCTaBJIeHUX 3aBlaHb JIA.

2. The thesis is devoted to improving the accuracy of navigation definitions of integrated navigation systems, and
on this basis - improvement of existing methods, including the development of an own method for correcting an
autonomous inertial navigation system (INS) in the original signal based on signals from precession torque sensors,
which makes it possible to take into account the nonlinear components of dynamic errors and assessment of its
effectiveness. Mathematical models of errors in navigation systems of an aircraft (AC) have been investigated. A
systematic analysis of the models is carried out and on its basis the most promising ones for use in correction
algorithms are selected. A block of two-stage differentiating gyroscopes is investigated and a simple scheme for
correcting dynamic errors is developed, taking into account errors that depend on the cross angular velocities
arising during complex motion of the aircraft. The given measurements for the GA are formed, based on a
nonlinear model of the ANN errors, used to compensate for the errors of an autonomous INS, predict the route
and exit to a given point of the aircraft for object recognition and reconnaissance of the situation. The results of
mathematical modeling showed the efficiency of the developed methods. The analysis of the results of
mathematical modeling showed that the developed methods make it possible to increase the efficiency of
navigation systems in an autonomous mode and to ensure the fulfillment of the assigned tasks of the aircraft.
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