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Aiming at practical agplications of underactuated robots, based on the
results of underactuation degree (difference between the number of degree of freedom and input) one,
this research studies concerns several fundamental problems of controlling underactated mechanical

systems with underactuation degree more than or equal to two. This research presents necessary and

sufficient conditions of the linear controllability and observability of n-link planar robot moving
in vertical plane with several passive joints, proposes new energy-based swinging-up control,

angular momentum based stabilization control, swing-down control for planar multiple link
underactuated robots. This results contribute to the development of control theory for underactuated
mechanical systems and paves a way to speed up the applications of these systems.
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