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Lecture - 42
Kinematics of Rotation - I
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Overview

* Rotation matrix
* Combination of rotations

* Problems

We are going to continue our discussions on Kinematics of rotation. In this lecture I am going to

talk about the rotation matrix once again and will recapitulate what we have discussed. Then I

will look at the combination of rotations, the previous lecture we had looked at single rotations

and represented the rotation matrix. Here we are going to look at the combination of rotations

and look at problems.
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The rotation matrix: interpretation

- ‘:I-"': JE.- 1" .-,1 : - [_.;1,'.1-_
v = L £ B T 4 [ L] A = .“J
Fow| Ty 3% Kej | =14 & # 'i.;.n.',fg
ek §k ot (5))
£0: 'R, %! $9= 'R, 4!
,':
P a i
) | 1= 3 A k- i -Il ( ;i.“J'_
~ = ey £ 2 I LN A ;
E‘n' L4 ] L.-_J | = [ o _":|1| 7;} = Li:‘)rl
£ 3.t bk "
RRT s %R, 1R, = "ROR, = I [(2)) &3=1, @72 <0

The above slide recapitulates the discussions in the previous lecture.
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Combination of rotation: case |

Successive rotations about new frame
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Now let us look at successive rotations. This is presented in the slide above for successive

rotation about the new frame axis.
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Combination of rotation: case |
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We look at an example of a yaw pitch roll, combination of rotation as shown in the slide above.

This is a very useful combination of rotation for studying rigid body dynamics.
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Combination of rotation: case Il
Successive rotations about old frame
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Now we look at a second case of combination of rotation in which successive rotations are given

about the old frame axes. This is presented in the above slide.

We consider the following problem.
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Problem 1:

In the figure shown, the axis x; lies in the x;-y, plane and
makes an angle 30 deg with x;, while z, makes 75 deg
angle with x,. Determine the rotation matrix °R,.




The detailed solution is provided below.
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We consider the next problem below.
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Problem 2:

Given a 3x3 rotation matrix R, determine the
yvaw-piteh-roll angles required to achieve the
arientation.

The solution is presented in the two slides below.
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Summary

* Rotation matrix
* Combination of rotations

* Problems

Summary of the lecture is provided above.



