CS 30 Lab 14 — Braitenberg Vehicle 1

In this lab you’ll start working with light sensors and looking at the behaviors described in Vehicles.  You are encouraged to talk things over with your lab-mates.  Don’t hesitate to call Sarah or me over for help, answers to questions, or comments.

1. Get your Handy Bug and a Handy Board, connect everything up, and start Interactive C.  For this lab you'll also use one light sensor, which can be connected to sensor port 3.  Position the sensor on your Handy Bug with the photo cell facing up – a good way to do this is to connect the sensor block to the holes in the beam behind and below the bumper of your Handy Bug.

2. The touch sensors gave digital readings of 1 and 0.  The light sensors are a bit different, because they respond to a range of values.  Try the command 

analog(3);

Now try it again holding your hand over the sensor, or facing it directly toward the light.  The analog sensors return integer values between 0 and 255, though the maximum value returned by our light sensors seems to be less than that.  In general, lower sensor readings correspond to brighter light levels.

3. To make it easier to observe the sensor's response to varying amounts of light, download the following program to your robot:

               void main() {
                 while (1) {
                   printf("sensor 3 = %d\n", analog(3));
                   sleep(0.1);
                 }
               }

This program continually samples the light sensor and prints out its value on the LCD screen.  After downloading, start the program by switching the Handy Board off and then on again.

4. We want to program our robot so that its behavior is influenced by the readings from the light sensor.  In order to do this, our control program needs to be a little more complicated.  Copy the file vehicle1.ic from the Lab/Lab14 class folder and then take a look at it.

This program creates two processes called wander and watch_light, which run concurrently.  Wander simply runs both motors at the current speed setting (specified by the speed variable).  Watch_light controls the value of the speed variable (for the moment, it just uses a constant value of 50).  Your task is to modify watch_light so that the speed of the motors depends on the light sensor reading.  What happens if you just set the speed equal to the sensor reading?  (Hint: any value over 100 will cause the motors to run at top speed.)  You will probably want to convert the raw sensor readings into a more useful range of values using some sort of mathematical formula.  The motors can be set to any speed in the range –100 (full-speed backwards) to +100 (full-speed forwards).

                                                              (continued on back)
5. Play around with this for a while.  Can you get the robot to speed up in response to increased light?  Slow down?  How about speeding up in response to a little light but stopping if the light gets too strong?

6. The wander process currently drives the robot in a straight line – not the most effective navigation tactic.  Use the techniques (and code) that we developed in the previous lab to rewrite wander so that your robot can stop chasing lights and deal with a wall when the need arises.

