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Part 4:  Dynamics



2



3



4



5



6



7



8



9



10



11



12

Now try question set A
in part4Q.pdf

(answers in part4A.pdf)



13



14



15



16



17



18



19



20



21



22



23



24

Now try question set B
in part4Q.pdf

(answers in part4A.pdf)
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Robot Dynamics Calculations

Spatial vectors simplify the task of calculating robot dynamics.
To illustrate their use, we shall look at one of the simplest, but
most important dynamics algorithms: the recursive Newton-Euler
algorithm (RNEA) for calculating the inverse dynamics of a robot
mechanism.

The inverse dynamics problem:

given the position and velocity variables of every joint, and
the desired joint accelerations, work out the joint forces
required to produce those accelerations.
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Recursive Newton-Euler Algorithm

Initialization

gravity is simulated by a fictitious
base acceleration
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Recursive Newton-Euler Algorithm

the velocity of each body is the
sum of the velocity of its parent
and the velocity of the joint
connecting it to its parent

accelerations are defined likewise;
this equation is just the derivative
of the previous one
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Recursive Newton-Euler Algorithm

joint velocity is the product of the
joint axis vector, which defines the
direction of motion, with the joint
velocity variable, which defines the
magnitude

                    because     is fixed
in body   , which is moving with
velocity
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Recursive Newton-Euler Algorithm

the equation of motion calculates
the forces required to produce the
desired body accelerations
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Recursive Newton-Euler Algorithm

this equation calculates the spatial
force transmitted across each joint

      is the force transmitted from
body        to body   through joint  ,
and       is the sum of all forces
acting on body  , so

where        is the set of children of
body
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Recursive Newton-Euler Algorithm

the joint force variable is the
working component of the spatial
force transmitted across the joint
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Recursive Newton-Euler Algorithm
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Now try question set C
in part4Q.pdf

(answers in part4A.pdf)


