EMTR 2017: Robotics and Automation I

Assignment 3: Reference Solutions

Problem 3-6

Consider the three-link cartesian manipulator of Figure Derive the
forward kinematic equations using the DH-convention.
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Fig. 3.28 Three-link cartesian robot
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Problem 3-7

Attach a spherical wrist to the three-link articulated manipulator of Prob-
lem as shown in Figure Derive the forward kinematic equations
for this manipulator.
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Fig. 3.20 Elbow manipulator with spherical wrist
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Problem 3-8
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Attach a spherical wrist to the three-link cartesian manipulator of Prob-
lem as shown in Figure Derive the forward kinematic equations
for this manipulator.
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Fig. 3.30 Cartesian manipulator with spherical wrist



Attaching a spherical wrist to the robot of Problem 3-T gives

T = T3

The matrix Tg' is given as in Problem 3-7. The matrix T.f is given by Equation (3.15) of the

text. Therefore
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Problem 4-1

Verify Equation (4.6) by direct calculation.

It is a very simple question. Solve this question as what we did in the examples in the lecture.

Problem 4-4
Verify Equation (4.16]) by direct calculation.
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Problem 4-10

Two frames opxzoyozo and o1x1y121 are related by the homogeneous trans-

formation
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A particle has velocity v1(t) = (3,1,0)7 relative to frame 0121712:. What

is the velocity of the particle in frame opzoy020?
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