The 4 x 4 homogeneous coordinate transformation matrix, ‘~'A;, which
describes the spatial relationship between the ith and the (i —1)th hink coordi-
nate frames. It relates a point fixed in link i expressed in homogeneous coordi-
nates with respect to the ith coordinate system to the (i —1)th coordinate sys-
tem.

The Lagrange-Euler equation

R I (3.2-1)
dt dg, aq;
where
L = lagrangian function = Kinetic energy K — potential energy P
K = total kinetic energy of the robot arm
P = total potential energy of the robot arm
g; = generalized coordinates of the robot arm

g; == first time derivative of the generalized coordinate, g;
7; == generalized force (or torque) applied to the system at joint / to drive
link i
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Kinetic Energy of a Robot Manipulator

dK;

i

VB(xZ + v + ZF)dm

Vs trace (v,v))dm = % Tr (v,¥})dm
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Potential Energy of a Robot Manipulator
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Motion Equations of a Manipulator
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