دانشکده مهندسی برق
گروه کنترل و سیستم

بنام آنکه جان را فکرت آموخت

1400-1399 نیمسال دوم

رباتیک

99/12/17 :موعد تحویل

تمرین سری اول

 حمید رضا تقی راد:استاد

Question 1) Work out problem 2.11 from Parallel Robots: Mechanics and Control Book.
Question 2) Consider the pure rotation of a rigid body that is represented by the screw axis
parameters {𝜃, 𝑠̂ = [𝑠𝑥 , 𝑠𝑦 , 𝑠𝑧 ]𝑇 }. Show that the corresponding rotation matrix can be evaluated
by the following matrix exponential function.
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Question 3) The coordinates of point 1 in 𝐴 and B coordinate systems are [10] and [ 20 ],
4
−2
respectively. The B coordinate system can be obtained by translating A coordinate system to a
point and then rotating it 30 degrees about Y-axis.
a) Determine the coordinate of the origin of the B coordinate system measured in the A
coordinate system.
b) Determine the coordinate of the origin of the A coordinate system measured in the B
coordinate system.
Question 4) A three degree of freedom robot is shown in Figure 1. The angle between the
second and third link is 40 degrees. By assigning appropriate intermediate coordinate systems
on the robot, determine the coordinate of the end effector (point A) and its direction 𝒗 regarding
the XYZ fixed coordinate system.

Figure 1: The 3DoF robot manipulator

Question 5) For the rotation matrix given below
0.8333
𝑅 = [ 0.5202
−0.1868

−0.1869
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a) Compute the screw axis of rotation and the angle of rotation.
b) Determine the unit quaternion that could represent this rotation.
c) What are the Z-Y-Z Euler angles of this rotation?
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