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Nonlinear Control for a Class of Underactuated M echan ical
Systam s
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Bing-tuan, Email: gaopulO89@hit edu cn)

Abstract: A mathematical model of a class of underactuated mechanical systams is analyzed and a nonlinear control
scheme based on partial feedback linearization ispresented In the underactuated mechanical systen, the dynamics
correponding to the active degreesof freedom are linearized based on the exact linearization design technigue, w hile
the dynamics correponding to the passive degrees are taken as the internal dynamicsof the systam. The trajectory
tracking control of the linearized system is studied by choosing the active degrees as the system outputs The
analysis of the system internal dynam ics show s that the stability of the zero dynam ics guarantees the stability of the
oontrol system. Finally, smulation is done for the anti-sv ing control of an overhead crane system.
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A nti-wv ing of overhead crane
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