Robotics: Integrated System Design

Fall 2009

Lab Assignment 2b: 
Control
Goals

· To design and develop a differential drive mobile robot

· To use PI control to get a robot to drive straight and make accurate turns

· To provide a basis for localization techniques which you will learn later in the semester.

· To have some fun!

Team Assignment: Design a Robot that Drives Straight
1. Design and construct a differential drive robot
2. Mount a white board pen near the center of your robot that will be used to trace your path. Pens will be provided. A white board will be placed in EB 2029.  

3. Using PI control your robot should draw a reasonably straight line of 5 feet lenght. 

4. Using PI control your robot should be able to make a reasonably accurate 45 degree and 90 degree turn. Using these turns your robot should draw a square with sides of 2 feet long, and a octagon with sides 1 foot long.
Notes and Suggestions

1. There are many different types of mobile robot bases. Typically though mobile robot bases are differential drive with a wheel on either side of the robot usually located with the mass over the center of the wheels.  This type of platform is easy to build, however it needs to be controlled properly to drive straight and make accurate turns because of differences in the motor strengths, gearing, and weight distribution. 
2. Construction hints to help your robot drive straight: 1) support the axle on both sides, 2) evenly distribute the weight over the wheels, 3) use skid plates to help balance the robot, 4) gear the robot so there are more clicks per turn of the wheel. 

3. DO NOT build a tank robot or a four wheeled robot. 
Demonstration

· Demonstrations will be in class on September 30th in EB 2029.
· Your team will have three attempts; the best of the three will be counted.

Hand-in

· A lab report describing your team’s design.  It must include pictures with labels.  If you need a digital camera, one can be checked out (contact Scott).

· Team Meeting Notes

· Due date: October 2nd  at 11:59 pm. Soft copies must be placed in the class drop box.

Evaluation: 100 points

· 25 points: Straight Line 
· 40 points: Square & Octagon (must be closed to get full points) 
· 20 points: Lab Report

· 15 points: Team Meeting Notes

Extra Credit
· 10 points: Draw a circle  with a minimum radius of one wheel base and a 1 inch consistency 
· 5 points: Build a robot platform that is of sound construction. 
