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Highlights

• A detailed analysis of the contact kinematics, to-
gether with a general way of formulating the local
contact constraints.

• Analysis for the global property for a set of nonin-
tegrable constraints using an alternative version of
the Frobenius theorem.

• A concise dynamic model for the WMR con-
venient for determining the control input via a
dynamics-based control method.

• Two means for tracking control: a servo constraint-
based method and a differential flat-based method

• Clarifying the choice of the integral of the La-
grangian for the cost function in finding the energy
optimal trajectory.

• A numerical algorithm based on the Ritz approxi-
mation to achieve energy optimal trajectory.
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