Where we are:

Chap 2
Chap 3
Chap 4
Chap 5
Chap 6
Chap 8

Configuration Space
Rigid-Body Motions

Forward Kinematics

Velocity Kinematics and Statics
Inverse Kinematics

Dynamics of Open Chains
8.1 Lagrangian Formulation



Important concepts, symbols, and equations

T = M(60)0 + c(8,0) + g(6)

Kinetic energy of a robot:

{cK(e, 0) = - 6T M(6) 9‘]

When 6 =0 and g =0,
M(H) maps 6 to T and

0y A
M (@) maps tto @ A )
M-1(9) = [_%-'811 _1(.)6111]
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Important concepts, symbols, and equations (cont.)

If '=J(0) 0 is the e-e velocity and J is invertible (there exists a unique joint
velocity for each e-e velocity):

= VTA@B)V =~ 6TM(9) 6

l

6T JT(6) AB) J(6) 6 = 6T M(6) O

[A(é’) =J1(0) M(H)J—l(e)] What if Jis tall? wide?

end-effector mass matrix
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Important concepts, symbols, and equations (cont.)

When 8 =0 and g =0,
A(6) maps V to F and
A~1(6) maps FtoV

Force and acceleration
are only parallel along
principal axes.
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02 = 90°
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RP robot

= M(60)0 + c(0,0) + g(6)

2 2
M(@) _ 1 + 215 + ﬂ;l)lLl + m292 n(;

What are the e-vals and e-vecs of AM?

Draw the ellipse of t corresponding to a unit circle of 6
as 6, increases from zeroand I, =L, =m;=m,=L, = 1.

6=0and g=0
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RP robot

At 6, =0, the e-e mass matrix is

. mo 0
A(H) B |: 0 (Il -|—Iz + mlL% + m29§)/9§

Draw the ellipse of F corresponding to a unit circle of V
as 6, increases fromzeroand I, =L, =m;=m,=L, = 1.
How does it change as 8, changes?

6=0and g=0
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