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EE/ME 442 5]
Exam 1 Robotics Fall, 1988

Renmer Chen

1. Using the following hand frame matrix, determine the roll,
pitch, and yav angles plus origin translation values. On the graﬁh

paper provided below, drav this frawe. Label the axes and show the

angles.
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2. Shown below is the wrist joint of a robot. The tool that is.
shown is an insertion device that must be positioned with respect to
the goal frame before the insertion operation can be started. What

ig the transformation matrix for this tool frame with respect to the

vrist.
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3. When the tool frame is aligned with the goal frame, wvhat is the
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For the manipulator shown below, do the following: 2 o 4%%
£ 1

z0 % -

a. Pfepare a link parameter table.

b. Develop the forward kinematic transformation 0T2.

c. Derive the inverse kinematic equations for the joint
angles. ,

d. For the following hand frame and { = &, compute the joint

anglee, draw the position of the robot and show the hand

frame orientation.
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Q) From  the Table dew geuue m Class
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) Fom my Limk Pouyameter Table
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£ Exam 2 Robotice Fall, 1988
i. Prepare & link parameter table for the following manipulator.
(10%)
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2. The two link planor robot used in class examples moves the

object from position A to position B. Use parabolic blends and
constant velocity to move the object. Object starts at rest and ends
at rest. The required time for the motion is 4 seconds and the blend
time should be 104 of this time. What acceleration should be used

for the blend on the joinl path for 0,7 (20%)
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3. Use the one link manipulator from exam 2. The transformations

are
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The link length is 10 inches and using a position of 91 = 45 and

02 = 30, wvhat will be the cartesian velocities in frame 2 for a 91

velocity of 3 degrees/sec and a 92 velocity of 2 degrees/sec? (30%)
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4, For a starting point of eo = 100 degrees, a via point of

ev = 120 degrees, and a final point of 9_ = 80 degrees, determine

: 4

the blend time needed at the via point when using a blend period

acceleration of i50 degrees per =mecond. (20%)
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5. The pin must be inserted into the hole as shown below.

g Determine cs*a and T? (20%)
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