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Abstract: Based on the dynam ics of underactuated mechanical systens, the actuation mode is analyzed and a closed-
form changes of coordinates are presented for such systemsw ith symmetry that are convenient for control design

The changes of coordinates transform the dynamics into structured cascade nomal forms, namely, nonlinear
systans in strict feedback form, feedfoward form, and nontriangular form. The results are goplied to the
Pendubot, the inverted-pendulum system, and the translational oscillator w ith rotational actuator (TORA ) system.
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