Robotics

JACOBIANS: VELOCITIES
AND STATIC FORCES



INTRODUCTION

« In this chapter ,we expand our consideration of
robot manipulators beyond static-positioning
Problems.

« We examine the notions of linear and angular
velocity of a rigid body and use these
Concepts to analyze the motion of a
manipulator.
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Changing a Jacobian’s frame of reference
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Example
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FIGURE 5.1: Example of some frames in linear motion.



Example

EXAMPLE 5.1

Figure 5.1 shows a fixed universe frame, {U}. a frame attached to a train traveling at
100 mph, {T'}, and a frame attached to a car traveling at 30 mph, {C}. Both vehicles
are heading in the X direction of {U}. The rotation matrices, LjiR and gR, are known
and constant.

d
What is ™ UPcorc?

Ud .
I YPcorc = YVeore = ve = 30X.

What is (Y Viorg)?
“(YVrore) = “vr = SRur = SR(100X) = YR~ 100X.
What is € (T Vcora)?

“("Vcore) = {]:R "Veore = —'gfi'_l 'gR 70X.



EXAMPLE 1

A two-link manipulator with rotational joints is shown below,
Calculate the velocity of the tip of the arm (end effector) as a
function of joint rates (joint velocity). Give the answer in two

forms- in terms of frame {3} 3v and also in terms of frame {0} SV.
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EXAMPLE 1 (another method)

A two-link manipulator with rotational joints is shown below,
Calculate the velocity of the tip of the arm (end effector) as a
function of joint rates (joint velocity). Give the answer in two

forms- in terms of frame {3} 3v and also in terms of frame {0} SV.
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« Example 1 (another method)




« Example 1 (another method)
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