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Some equivalent formulations of the arm dynamical equation.

1. The nonlinear state-variable representation

2. The linear state-variable representation

θ
= f(x) + g(x) .n
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this is for 2-unk polar arm

Define the generalized momentum by
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K = iqTuq と
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K = ipTq ⑤

Define Hamiltonian y
H = PTq - L 에
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= 글 (덟P + acq) - τ
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to make dimension match
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* in joint space

2.g .

three-link model
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where N = V (9 ,g) + FigtFa + &(g)
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Feedback Linearization 
Let us now develop a general approach to the determination of linear state-space representations of the 
arm dynamics. The technique involves a linearization transformation that removes the manipulator 
nonlinearities. It is a simplified version of the feedback linearization technique  [Hunt et al. 1983, Gilbert 
and Ha 1984]. 

Let us define a general sort of output by
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Then y = n + w
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Cartesian Dynamics

Miq ) q + Viq , q ) t G ( q)+
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y = heq )

y is
the Cartesian or task space position of_
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q = Jiy ②

Replace " in Q with ② to yield
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