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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 di�erential 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.
Keywords: nonlinear observer, invariant manifolds, rigid body with a �xed point.

Â.Ô. Ùåðáàê
Ðåäóêîâàíèé ñïîñòåðiãà÷ ìåõàíi÷íèõ ñèñòåì
Ðîçãëÿíóòî çàäà÷ó ïîáóäîâè íåëiíiéíîãî ñïîñòåðiãà÷à çíèæåíîãî ïîðÿäêó äëÿ ìåõà-
íi÷íèõ ñèñòåì, ÿêi ïðèâåäåíî äî âèäó, ïðè ÿêîìó ïðàâi ÷àñòèíè äèôåðåíöiàëüíèõ
ðiâíÿíü, ùî îïèñóþòü ¨õ ðóõ, ¹ ëiíiéíèìè ôóíêöiÿìè ùîäî íåâiäîìèõ êîìïîíåíò
ôàçîâîãî âåêòîðà. Çàïðîïîíîâàíèé ó ðîáîòi ñïîñiá çàñíîâàíî íà ñèíòåçi iíâàðiàí-
òíèõ ñïiââiäíîøåíü äëÿ ðîçøèðåíî¨ ñèñòåìè äèôåðåíöiàëüíèõ ðiâíÿíü, ÿêi ðîçãëÿäà-
þòüñÿ ÿê äîäàòêîâi àëãåáðà¨÷íi ðiâíÿííÿ äëÿ íåâiäîìèõ êîìïîíåíò ñòàíó ñèñòåìè.
ßê äîäàòîê ðîçãëÿíóòî çàäà÷ó âèçíà÷åííÿ âåêòîðà êóòîâî¨ øâèäêîñòi òâåðäîãî òiëà,
ùî îáåðòà¹òüñÿ íàâêîëî íåðóõîìî¨ òî÷êè, çà âèìiðþâàííÿìè ¨¨ ïðîåêöi¨ íà îäíó ç
ïîâ'ÿçàíèõ ç òiëîì îñåé.
Êëþ÷åâûå ñëîâà: íåëiíiéíèé ñïîñòåðiãà÷, iíâàðiàíòíi ìíîãîâèäè, òâåðäå òiëî ç

íåðóõîìîþ òî÷êîþ.

Â.Ô. Ùåðáàê
Ðåäóöèðîâàííûé íàáëþäàòåëü ìåõàíè÷åñêèõ ñèñòåì
Ðàññìàòðèâàåòñÿ çàäà÷à ïîñòðîåíèÿ íåëèíåéíîãî íàáëþäàòåëÿ ïîíèæåííîãî ïîðÿä-
êà äëÿ ìåõàíè÷åñêèõ ñèñòåì, ïðèâåäåííûõ ê âèäó, ïðè êîòîðîì ïðàâûå ÷àñòè äèô-
ôåðåíöèàëüíûõ óðàâíåíèé, îïèñûâàþùèõ èõ äâèæåíèå, ÿâëÿþòñÿ ëèíåéíûìè ôóí-
êöèÿìè îòíîñèòåëüíî íåèçâåñòíûõ êîìïîíåíò ôàçîâîãî âåêòîðà. Ïðåäëîæåíà ñõå-
ìà ïîñòðîåíèÿ íåëèíåéíîãî íàáëþäàòåëÿ, ïîðÿäîê êîòîðîãî ðàâåí ðàçìåðíîñòè íå-
íàáëþäàåìûõ êîìïîíåíò. Â êà÷åñòâå ïðèëîæåíèÿ ðàññìîòðåíà çàäà÷à îïðåäåëåíèÿ
âåêòîðà óãëîâîé ñêîðîñòè òâåðäîãî òåëà, âðàùàþùåãîñÿ âîêðóã íåïîäâèæíîé òî÷êè,
ïî èçìåðåíèÿì åå ïðîåêöèè íà îäíó èç ñâÿçàííûõ ñ òåëîì îñåé.
Êëþ÷åâûå ñëîâà: íåëèíåéíûé íàáëþäàòåëü, èíâàðèàíòíûå ìíîãîîáðàçèÿ, òâåð-

äîå òåëî ñ íåïîäâèæíîé òî÷êîé.
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