
CISC 3415 Fall 2011, Homework 2
Note, for all these questions, but especially for questions 2–5, it is important for you to explain how you got your
answer, which will typically mean showing the math you needed to do to get the answer.

Note also that partial credit will be given, so if you have the math mainly correct, but don’t get the right answer,
you will still get most of the credit for the question.

1. You are the chief robot designer for U.S. Robots and Mechanical Men, Inc. You have to design robots that
will operate in the following environments:

(a) A delivery robot that will carrying supplies to different departments in a hospital.

(b) A supply robot that will carry heavy loads across loose soil and sand.

(c) A security robot that has to secure a wooded, hilly, area.

(d) A butler robot that will greet guests in a home and bring them drinks.

For each environment, write down the kind of locomotion that you think will work best for the robot and
say why you think that this is the case.

2. A Create robot has wheels with a 5cm radius and which are 30cm apart. A Segway robot has wheels with
a 30 cm radius and which are 60cm apart. Both robots have a differential drive.

For both robots, compute the velocity of the robot, measured in terms of ẋR, ẏR, and θ̇R, when the robot’s
wheels are rotating as follows:

(a) Both wheels are rotating clockwise (when viewed from position A in Figure 1, on the next page) at a
speed of 1 radian per second.

(b) The right wheel is rotating clockwise (when viewed from position A in the figure) at a speed of 1
radian per second, and the left wheel is rotating in the opposite direction at the same speed.

(c) The right wheel is rotating clockwise (when viewed from position A in the figure) at a speed of 1
radian per second, and the left wheel is rotating in the opposite direction at a speed of 0.5 radians per
second.

Your answer should give ẋR and ẏR in meters per second, and θ̇R in radians per second.

Hint: If you managed to get this far without understanding conversion between units in the metric system,
then take a look here: http://lamar.colostate.edu/~hillger/common.html.

3. Consider the Create, as described in the previous question. If both its wheels are rotating clockwise (when
viewed from position A in Figure 1, on the next page) at a speed of 1 radian per second (as in part (a) of
the previous question), and θI is 35 degrees, what is the velocity of the robot in terms of ẋI , ẏI , and θ̇I?

4. If the robot from the previous question starts at a location of xI = 2 and yI = 1 (both coordinates in
meters), and drives for 10 seconds with both wheels rotating at 1 radian per second, what will its final
location be?

5. If the robot from the previous question the drives another 10 seconds with its wheels rotating at 2 radians
per second, what will its final location be after the combined motion described in Questions 4 and 5?
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Figure 1: The setup for the robots in Questions 2–5.
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