Consider the following sequence of rotations:

(a) Rotate by ¢ about the world z-axis.
(b)
(c) Rotate by v about the current z-axis.
(d) Rotate by a about the world z-axis.

Rotate by 6 about the world 2-axis.

Write the matrix product that will give the resulting rotation matrix (do
not perform the matrix multiplication).
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Suppose that three coordinate frames o1x1y121, 02x2y222 and 03x3Yy323
are given, and suppose

I 0 0 0 0 —1
Ry = |0 1 - |[:Ri=|01 0
0§ 1 10 0

Find the matrix R2.
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Consider the diagram of Figure Find the homogeneous transfor- ’
mations HY, HY, H] representing the transformations among the three
frames shown. Show that HY = HY, HJ.
Fig. 2.15 Diagram for Problem [2}[36]
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Consider the diagram of Figure A robot is set up 1 meter from a
table. The table top is 1 meter high and 1 meter square. A frame oy, 2
is fixed to the edge of the table as shown. A cube measuring 20 ¢cm on a
side is placed in the center of the table with frame 0s29%225 established at
the center of the cube as shown. A camera is situated directly above the
center of the block 2m above the table top with frame 0323y523 attached
as shown. Find the homogeneous transformations relating each of these
frames to the base frame oyzoypzo. Find the homogeneous transformation
relating the frame oazoyo22 to the camera frame o3z3y;323.
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Fig. 216 Diagram for Problem EB7



d> 11=O.7m, 12=1 m, 13=015m
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Link Variable a a d

23 i1 %5.%6 1 6, ~9(0° 0 0
2, 2 & 0 0 4

X 3 d3 (1 0 ds3
4 04 —~90° 0 0

5 O 90° 0 0

43 6 b ® 0 0




