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Given a selection matrix for the actuated joiris, R**", we can express (77) as,
JCTST T = AX+ U+ p (78)
P

wheret, = C't = CTS"ty. The matrix J,CTS" has dimensions ofnr x k. Again,
k mr is a necessary condition for the system to yield a solutiomofor an arbitrary
accelerationy.

Using estimates of the operational space dynamic properties we have the following dy-
namic compensation equation,

3 CTSTt= Af + [+ p (79)
wheref can be given by (71).

5.2. Task/constraint partitioning of dynamics

Inthis formulation the multiplier form of the constrained equation of motion (7) is mapped into
operational space using the dynamically consistent inverse of a Jacobian which characterizes
both task and constraints [8]. The resulting operational space equation is then partitioned
into an equation corresponding to task motion control, and an equation corresponding to
constraint forces.

We begin by recalling the multiplier form of the constrained equation of motion (7),

T+ ® A= Mg+ b+ g (80)
Again, we can relate a set of task coordinaie$o the set of generalized coordinatgsby,
x=Jq (81)
in addition to the constraint condition,
@=®4=0 (82)
We can concatenate (81) and (82) into a single vector,

q=Jg (83)
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where we use the notationy to represent a quantity that is formed from the composition of
task and constraint terms.

The active generalized force can be decomposed into a task space component and a null
space component as in (47),

T=J f+N 1,= J7 & i +NT (84)
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