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ПАРАМЕТРИЧНА ОПТИМІЗАЦІЯ ЧОТИРИЛАНКОВОГО ЗАМКНУТОГО 
МАНІПУЛЯТОРА З АКТИВНИМИ Й ПАСИВНИМИ ПРИВОДАМИ 
 

Äîñë³äæóºòüñÿ çàäà÷à îïòèì³çàö³¿ çàêîí³â ðóõó òà êîíñòðóêö³éíèõ ïàðà-
ìåòð³â ÷îòèðèëàíêîâîãî ìàí³ïóëÿòîðà çàìêíóòî¿ ê³íåìàòè÷íî¿ ñòðóêòó-
ðè. Ìàí³ïóëÿòîð ï³ä ä³ºþ àêòèâíèõ ³ ïàñèâíèõ (ïðóæèíè, äåìïôåðè) ïðèâî-
ä³â âèêîíóº öèêë³÷í³ òðàíñïîðòí³ îïåðàö³¿ ó ãîðèçîíòàëüí³é ïëîùèí³. Çà 
êðèòåð³é ì³í³ì³çàö³¿ âçÿòî êâàäðàòè÷íèé (çà êåðóþ÷èìè ìîìåíòàìè ñèë) 
ôóíêö³îíàë. Ðîçðîáëåíî àëãîðèòì ïîáóäîâè ñóáîïòèìàëüíîãî ðîçâ’ÿçêó ñôîð-
ìóëüîâàíî¿ çàäà÷³, ÿêèé ´ðóíòóºòüñÿ íà ïàðàìåòðèçàö³¿ óçàãàëüíåíèõ êîîð-
äèíàò ìàí³ïóëÿòîðà ñ³ì’ºþ çàäàíèõ ôóíêö³é ³ âèêîðèñòàíí³ ìåòîäèêè îáåð-
íåíèõ çàäà÷ äèíàì³êè òà ÷èñëîâèõ ïðîöåäóð ìàòåìàòè÷íîãî ïðîãðàìóâàííÿ.  

 
ПАРАМЕТРИЧЕСКАЯ ОПТИМИЗАЦИЯ ЧЕТЫРЕХЗВЕННОГО ЗАМКНУТОГО 
МАНИПУЛЯТОРА С АКТИВНЫМИ И ПАССИВНЫМИ ПРИВОДАМИ 
 
Èññëåäóåòñÿ çàäà÷à îïòèìèçàöèè çàêîíîâ äâèæåíèÿ è êîíñòðóêòèâíûõ ïàðàìåò-
ðîâ ÷åòûðåõçâåííîãî ìàíèïóëÿòîðà çàìêíóòîé êèíåìàòè÷åñêîé ñòðóêòóðû. 
Ìàíèïóëÿòîð ïîä äåéñòâèåì àêòèâíûõ è ïàññèâíûõ (ïðóæèíû, äåìïôåðû) ïðè-
âîäîâ âûïîëíÿåò öèêëè÷åñêèå òðàíñïîðòíûå îïåðàöèè â ãîðèçîíòàëüíîé ïëîñêîñ-
òè. Â êà÷åñòâå êðèòåðèÿ ìèíèìèçàöèè èñïîëüçóåòñÿ êâàäðàòè÷åñêèé (ïî óïðàâ-
ëÿþùèì ìîìåíòàì ñèë) ôóíêöèîíàë. Ðàçðàáîòàí àëãîðèòì ïîñòðîåíèÿ ñóáîïòè-
ìàëüíîãî ðåøåíèÿ ñôîðìóëèðîâàííîé çàäà÷è, êîòîðûé áàçèðóåòñÿ íà ïàðàìåòðè-
çàöèè îáîáùåííûõ êîîðäèíàò ìàíèïóëÿòîðà ñåìåéñòâîì çàäàííûõ ôóíêöèé, èñ-
ïîëüçîâàíèè ìåòîäèêè îáðàòíûõ çàäà÷ äèíàìèêè è ÷èñëåííûõ ïðîöåäóð ìàòåìà-
òè÷åñêîãî ïðîãðàììèðîâàíèÿ.  
 
PARAMETRIC OPTIMIZATION OF FOUR-LINK CLOSE-CHAIN MANIPULATOR 
WITH ACTIVE AND PASSIVE ACTUATORS 
 
The problem on combined optimization of motion and design parameters of the four-
link close-chain manipulator is investigated. Manipulator is performing the cyclic pick-
and-place operations in horizontal plane under the action of active and passive actua-
tors. Passive controls have been modeled as spring-damper-like actuators. The objective 
function is taken to be the quadratic functional (on the control torques in the joints). 
The algorithm of approximate solution of this problem using a parameterization of the 
generalized coordinates is developed. The algorithm is based on the methodology of in-
verse problems of dynamics and on the numerical procedures of programming methods.  
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