ISSN 0321-1975. Mexauuka tBepgoro tejga. 2011. Bein. 41

(©2011. V.F. Shcherbak
RIGID BODY MECHANICS, 41(2011), 216224

V.F. Shcherbak

Reduced observer for mechanical systems

The problem of nonlinear reduced order observer design for mechanical systems is con-
sidered. It is assumed that a system is represented in a linear form with respect to unob-
served components of the phase vector. The method is based on a synthesis of invariant
relations for the extended system of differential equations. This relations are considered
as additional algebraic equations for unknown components of the state. As an application
of this method the problem of determination of the angular velocity vector of rotating
rigid body under measuring of its projection on one of the connected with the body axes
is studied.
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B.®. IIlepb6ak

PenykoBanmii cmocrepirady MeXaHi9HUX CHCTEM

PosrsgayTo 3amaty mobyaoBr HEIIHIHHOTO CIIOCTEPIrata 3HUKEHOIO MOPSAKY s MeXa-
HIYHUX CHCTEM, dKi MPUBEIEHO /0 BUAY, IPH SAKOMY IIPaBi YacTUHH IuEpeHItiaTbHIX
PIBHSIHB, IO OMHUCYIOTH IX PYX, € JiHIHUME (DYHKINISAME MO0 HEBIIOMUX KOMIIOHEHT
¢da30BOro BeKTOpa. 3AMPOIOHOBAHUI y POOOTI Crmocid 3acCHOBAHO HA CHHTE3l iHBapiaH-
THUX CIIBBIIHOIIEHD JJIsT PO3MINPEHOT CUCTEMH T epeHITaJbHAX PiBHIHD, IKi PO3TIsiia-
I0OTbCA K JOMATKOBI aiarebpaivuni piBHAHHSA /I HEBITOMMX KOMIIOHEHT CTAHY CHCTEMH.
K m10maToK PO3TIIAHYTO 33729y BU3HAUEHHS BEKTOPA KYTOBOI IMIBHIKOCTI TBEPIOrO Tijia,
o0 006ePTAETHCA HABKOJIO HEPYXOMOI TOYKHM, 3a BUMIPIOBAHHAMHU 11 IPOEKIIl HA OIHY 3
TTOB’SI3aHUX 3 TLIOM OCei.

KuroueBble CJIOBa: HeAiHIUHUT cnocmepizay, THeapianmui mMHozo6udu, meepde mino 3

HEPYTOMOI0 TMOYKON0.

B.®. [Ilepb6ak

PenynupoBaHHbIii Habf0IaTESIb MEXaHUIECKUX CUCTEM

PaccmarpuBaercsa 3aada mocTpoeHus HeTMHERHOTO HAGTIOAATES TOHUKEHHOTO TTOPS/I-
Ka JJI9 MEXaHUIECKHUX CHCTEM, TPUBEJCHHBIX K BUJY, IPU KOTOPOM IIPABBIE YacTh Jud-
depeHnuanbHbIX yPABHEHU, OMUCHIBAIONINX UX JBUMKEHUE, ABIIIOTCA JUHeHHbIMU (DyH-
KIASMHA OTHOCUTEJIFHO HEM3BECTHBIX KOMIIOHEHT (pa30BOTO BEKTOpa. llpemmoikena cxe-
Ma MOCTPOEHNS HEJUHEHHOTo HADJIoNATe s, HOPSI0K KOTOPOro PaBeH Pa3MepHOCTH He-
HabJII0IaeMBIX KOMITOHEHT. B KauecTBe MPUIOKEHNs PACCMOTPEHA 3334 OIPeIe/IeHnst
BEKTOPA YIJI0BOM CKOPOCTH TBEPIOTrO TEJA, BPAIAIOIIEroCs BOKPYT HEMOABUKHOM TOYKH,
110 U3MEPEHUAM ee MPOEKIMH Ha OJHY U3 CBS3aHHBIX C TEJOM OCeil.

KroueBsbie ciioBa: neaunetinbil HabA100aMmendb, UHBAPUAGHMHBLE MHO2006DA3UA, MEED-

doe meno ¢ nenodeuscnott moukot.
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