Introductory Workshop Hands-On Exercises

May, 2005

Goals:

· Get the experience of building a robot with Legos and identifying and using motors and sensors.

· Complete simple programs with Pilot Level of RoboLab

Process:

· At the end of the lecture piece, have the class divide into teams of 3 or 4 people each.  Have each group get a Lego kit.

· Take one of the Lego kits and show them the RCX, a motor, a touch sensor, a light sensor, and a rotation sensor.

· Go through the buttons on the RCX.  (This is on a slide in the Introductory set of slides.)

· Have them open the backs of their RCXs, remove a battery, and press the on/off button.  Replace the battery, and put the back on the RCX.  Explain that this clears the RCX memory so that only the default programs remain in memory.  We will use these default programs in the initial investigations of the robots they will build.

· Instruct the class to build the Roverbot, which is on pages 12-17 of the Constructopedia, which is in each Lego kit.

· Once they have build Roverbot, hand out the RCX Basics sheet and instruct them to go through each of the exercises with programs 1, 2, and 3.  Note that they need to add the light sensor as explained on pages 34 and 35 of the Constructopedia in order to do program 3.

· Have each team go to one of the laptops, bringing along their Roverbot and their Constructopedia.  Have RoboLab running on the instructor laptop.

· Have them follow along on their laptops as you walk them through the process of downloading the firmware.  They need to use the Constructopedia as a tent to cover the Roverbot and the IR tower during the download process.

· Have them keep an eye on the progress of their firmware download, while you take them through Pilot Level 1 and Pilot Level 2.  Explain that the idea is to introduce the youngsters to programming their robots in small steps at a time.  Note that the concept in Pilot Level is to do something with outputs until some event happens with a sensor.

· By the time you have demonstrated how to program the robot with Pilot Levels 1 and 2 their firmware download should have completed.

· Now show them Pilot Level 3 and see if they can explain what is going on with the initial program that comes up.  Be sure to point out how they can make their programs loop.

· Now have them write their first program.  One good one to start with is: have Roverbot spin until a touch sensor is pressed and then go forward until it sees a black line.  The Artic Challenge mat can be used for this.

· Now show them Pilot Level 4 and the ability to string together a long list of steps.  Have them write a program using Pilot Level 4.  Here are some examples:

· Program Roverbot to go in a square.

· Use the circle on the back of the Arctic Challenge mat.  Have them program Roverbot to move around inside the circle but not leave the circle.

· You will want to note the difference in the use of the light sensor in Pilot Levels 3 and 4.  In Level 3 it is a wait until darker/lighter sensor test (a relative test), while in Level 4 it is an absolute value test.  For Level 4 you will need to show them how to calibrate their light sensors.

