ME 465 Homework #4 Fall 2001

1. Fllinthetable of Denavit-Hartenburg parameters for the three-link spherical robot shown
below.

Joint O d a a;
1 t dy 0 90°
2 b 0 0 90°
3 90° ds 0 90°

2. Usetheresults from the table above and the D-H matrix given on page 18 of your notes to
write the three Denavit-Hartenburg transformation matrices (one for each joint) for the
spherical robot shown below.
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3. Find the overdl transformation matrix which relates the final coordinates (xsyszs) to the “ base”
coordinates (XgyoZo) for the spherical robot shown below.
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4. Check the spherical robot in the following configurations and end-effector |ocation
a) . =0°0d;=30,=90° d; = 4

AT*AZ2*A3 = ALT*A2*A3*[1; 2, 0; 1] =
-0.0000 1.0000 0.0000 4.0000 6.0000
-1.0000 -0.0000 0.0000 -0.0000 -1.0000
0.0000 -0.0000 1.0000 3.0000 3.0000
0 0 0 1.0000 1.0000
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b) g, = 90°, dy = 3, ,=60°, ds = 4
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AL*A2*A3 = AT*A2*AZ[1; 2, 0; 1] =
1.0000 0.0000 -0.0000 0.0000 1.0000
-0.0000 0.8660 0.5000 3.4641 5.1962
0.0000 -0.5000 0.8660 1.0000 -0.0000
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C) g =45°d, =3, 0,=120°,d3 = 4

Al*A2*A3 = AT*A2*A3*[1; 2;0; 1] =
0.7071 0.6124 -0.3536 2.4495 4.3813
-0.7071 0.6124 -0.3536 2.4495 2.9671
0.0000 0.5000 0.8660 5.0000 6.0000
0 0 0 1.0000 1.0000
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