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Project 1

Questions:

Consider a Seiko arm as shown in Fig. 1(left) with topology as shown in Fig. 1(right). The first joint is
able to rotate between −

2π

3
and 2π

3
. The second joint is able to move between 0-50cm while the third

joint is able to move between 0-20cm. The amount of offset between base frame and o1x1y1z1 is 10cm.

Figure 1: Left: Seiko Robot. Right: Robot topology.

1. Consider only the first joint. Pls set up your axes via showing them on the schematic and derive
the DH parameters. What is the transformation corresponding to the forward kinematics. Pls
derive it explicitly. Use matlab to program it and find the workspace position of the origin of the
second joint.

2. Now consider the first two joints. How many DOF? Pls set up your axes via showing them on the
schematic and derive the DH parameters. Are the parameters the same as or different from those
of the first case? What is the transformation corresponding to the forward kinematics. Pls specify
it explicitly. Calculate the third joint’s origin position using the forward kinematics associated
with the first two joints. (You decide on the amount of offset between o1x1y1z1 and o2x2y2z2.)

3. Now consider all the three joints. How many DOF? Pls set up your axes via showing them on
the schematic and derive the DH parameters. Are the parameters the same as or different from
the previous two cases? What is the transformation corresponding to the forward kinematics. Pls
specify it explicitly. Calculate the origin position of the tip using the forward kinematics the three
joints. (You decide on the amount of offset between o2x2y2z2 and o3x3y3z3.)

4. The home (rest) position is θh
1
= 0 and dh

2
= dh

3
= 0, Suppose you actuate all the three joints

simultaneously so that they follow the following trajectories:

θ1(t) = 0.1 ∗ t+ θh1

d2(t) = 0.1 ∗ t+ dh2

d3(t) = 0.1 ∗ t+ dh3

Consider t = 0, 1, 2, . . . , 10 seconds. Plot the resulting trajectory for Generate the workspace
points and plot them in 3D workspace. You should plot 11 points. Comment on the shape of the
resulting trajectory.



5. Now use VREP to simulate this robot. Repeat the previous part. Compare the trajectory that s
generated visually and comment on this comparison.

Pls hand-in the written part of the project. Also, pls send your Matlab code and VREP codes to your
TA. Make sure that both are fully commented.


