
Robotics 2005 - Assignment 1

Due: 10am, Friday, 5th August

Q 1.

In Australia, the automation of heavy mining equipment is a key focus of the
robotics community. One of the challenging tasks robotics researchers have had
to face is the automation of an electric walking dragline (shown in Figure 2).
A basic information requirement in the automation of such a machine is the
position of any point on the bucket with respect to the centre of rotation of the
base of the “house” of the machine. Given the following data:

boom length = 100m, h = 90m, φ = 20◦

β = 40◦, ψ = 30◦, θ = 6◦

in the directions shown in the diagram, that the bucket is a 1 metre cube,
and that the boom fulcrum lies 15m horizontally to the right (in view (b)) of
the house base pivot point, calculate

(a) (1 mark)

The general expression for the position of any point on the bucket with
respect to the house base pivot point.

(b) (0.5 marks)

The position of the bottom right vertex (when looking from view (a)) of
the bucket with respect to the house base pivot point.

(make the simplifying assumption that the bucket maintains a fixed orientation
with respect to the hoist rope, ie. the hoist rope and bucket can be treated as
a rigid body)

Q 2.

(1 mark)
The American military is testing a new control algorithm for a bomb disposal

robotic unit in their inventory. The robot is of very simple design; a single rigid
arm with a rigidly attached gripper on the end, connected to the robot base via
a ball joint. The representation used in the control algorithm for the orientation
of the gripper is a triple of angles in the Z-Y-X fixed angle representation. The
engineer in charge enters a control command to move the gripper to the position
of a bomb, but in error, has calculated the triple of angles (45◦, −30◦, 10◦) on
the basis of the (Z-Y-X) Euler angle representation. Given a combined arm
and gripper length of 3 metres, how far away from the bomb does the gripper
finish. Let the x, y and z axes be along the arm, in the horizontal plane, and
in the vertical plane respectively. If the engineer had incorrectly calculated the
angle triple in the X-Y-Z Euler angle representation, what would have been the
distance error?
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