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The “IntroBot” is the standard starting point for Andrew’s Leap Robotics students. Its purpose is to demonstrate some of the most basic capabilities of the robotics system designed for the course. It features dual photoresistor light sensors, which monitor the changes in light as the robot moves around its world. The robot does not like dark places much, so it tries to avoid them as much as possible. In case the light sensors fail, the robot also has two bumpers for collision detection. If you listen carefully, you may even be able to hear your robot trying to talk to you on occasion… through a brief random blurb of tones. Overall, the robot is not incredibly capable, but it has lots of room for improvement! That is where you come in!


The program that controls this robot may seem a little daunting at first, but actually, it is quite simple. Lets take a closer look at its different functions. The program of course starts out with standard C type stuff (include files and function prototypes). These should be self-explanatory. The header files that you do not recognize are there because we are working with a portable microcontroller, not a normal PC.

#include "stdlib.h"

#include "string.h"

#include "stdio.h"

#include "coactive.h"

#include "gcb11.h"

#include "gios.h"

#include "gapp.h"

#include "..\leap2.h"

void alter_direction(void);

void check_bumpers(void);

int right_speed,left_speed;

int moozic;

Next, we have a couple of global variables. right_speed and left_speed keep track of how fast we want the wheels to be turning, and moozic keeps track of the current state of the music playing routine.

The alter_direction function does just what is says – it changes the direction of the robot based upon the difference in light levels. It starts by taking the sum of 10 samples (the sample function takes 10 measurements and returns the average value) from both the left and right light sensors. Then it calculates the difference between the two to use in varying the speed. If the difference is minimal, it just ignores it and decides to keep happily going straight. If the difference warrants a change in direction, the wheel on the brighter side of the robot is slowed down proportionally to difference in brightness of the light sensors. The function also lights the LEDs to let us know what it is trying to do. Yellow is straight, red is to the right, and green is to the left.

void alter_direction(void)      // changes the speed of the left and

{                               // right motors

  int i,left,right;

  int diff;

  left=0;

  right=0;

  left=sample(AN1);             // Take a look at the two light sensors

  right=sample(AN2);

  diff=right-left;              // Calculate the difference in values

  if(diff<-15)                  // if the left side was darker (larger value)

    {

      right_speed=100+diff*2;   // slow down right wheel (diff is negative.. add)

      left_speed=100;

      ledOff(GREEN);            // signify turning right

      ledOn(RED);

      ledOff(YELLOW);

    }

  else if(diff>15)              // if the right side was darker 

    {

      left_speed=100-diff*2;    // .. slow down left

      right_speed=100;

      ledOff(RED);              // signify turning left

      ledOn(GREEN);

      ledOff(YELLOW);

    }

  else                          // if the difference was minimal

    {

      right_speed=left_speed=100;   // full speed ahead!!

      ledOn(YELLOW);               // signify straight

      ledOff(RED);

      ledOff(GREEN);

    }

  drive(RMOTOR,right_speed); // tell the motors to do what we want them to

  drive(LMOTOR,left_speed);

}

The check_bumpers function also serves an obvious purpose. It checks the state of both bumpers, and if either is set, it sets up the speaker to play a little notification sound, backs up for a little, and then turns back and away from the side which was hit. In case we interrupted any other music the robot was playing, it sets the moozic variable to 20, so it will be reset the next time play_moozic is called. This function unfortunately has the side effect of stopping everything else the robot was doing, because of the wait function.

void check_bumpers(void)        // Are we hitting anything?

{

  if(check(D1))         

    {

      tone(1200);               // make a sound!

      drive(RMOTOR,-100);       // back up

      drive(LMOTOR,-100);

      wait(200);                // for half a second

      tone(400);                // change sound

      drive(RMOTOR,-20);        // slow down right wheel to turn away from

      wait(400);                // for about a second

      toneStop();               // stop sound

      moozic=20;                //  reset music routine.. in case we interrupted

    }

  if(check(D3))

    {

      tone(1200);

      drive(RMOTOR,-100);

      drive(LMOTOR,-100);

      wait(200);

      tone(400);

      drive(LMOTOR,-20);

      wait(400);

      toneStop();

      moozic=20;

    }

}

The play_moozic function works by utilizing the checkDelay and setDelay functions, which allow a delay to run in the background. Every time the function is called, it checks to see if a delay is currently running in the background. If there is one still puttering away, the function figures its already doing something, and just returns. If no delay is running, it changes the moozic variable, to denote its current state in its progress. If moozic is greater than 20 (meaning it is played 20 sounds already) it stops the sound, and sets up a longer delay until the next time it is called. By using rand function, which returns a random number, we get a delay between 5 and 15 seconds between blurbs. If it is not yet 20, more sound has to be played, so we play a new random tone, and set up a short delay for the next tone to be started.

void play_moozic(void)    // place random notes every so often

{

  if(!checkDelay())       // is it time to change music status?

    {

      moozic++;           // increment note counter

      if(moozic>20)       // if we've played 20


{


  setDelay(2000+(unsigned int)rand()%2000);   // wait longer before

                                                     // starting again (5-15 secs)


  toneStop();     // stop current sound


  moozic=0;       // reset music counter for next time around


  return;         // nothing else to do here


}

      tone(100+(unsigned int)rand()%1100);   // still playing music...  

                                             // set up new random note

      setDelay(20);      // play note for about 1/20th of a sec

    }

}

This brings us to the main function. The leapInit function is the first thing to be called; this sets up everything for the robot code, and allows us to use all other functions. Then we have an infinite loop that runs as longs as no key on the keyboard is hit while the robot is connected to the computer. If a key is hit, it drops out of the loop, and calls leapDone that allows the gpc program to work properly. If no key is hit, and DIP1 is not turned on, it just happily loops making sure that the motors are stopped, and setting up a new music delay. If DIP1 is on, it loops through, constantly calling the function alter_direction, check_bumpers, and play_moozic.

void main(void)

{

  char cmd=' ';

  leapInit();                    // initialize Andrew's Leap function library

  while(!keypressed())           // while no keys on computer hit (if connected)

  {

    setDelay(2000+(unsigned int)rand()%2000);   // set up a music delay

    moozic=0;                                   // reset music counter

    while(check(DIP1))           // if dip1 on (acts as second power switch)

      {


alter_direction();         // change the direction


check_bumpers();           // watch for obstacles


play_moozic();             // see if its time to change music!

      }

    drive(LMOTOR,0);              // if dip1 not on...  

    drive(RMOTOR,0);              //   stop motors and music

    toneStop();

  }

  leapDone();                     // if a key was hit, quit the program

}

Those are the basics of the program. Now it is time to modify it to do something more interesting! So think of something cool, and go hack away at the code. If you have questions about it – feel free to ask. Some good ideas for modifications may be:

· Make the time delays for backing up random, so it does not always back up the same amount.

· Keep track of how many times the bumpers have been hit, and do something different every so often.

· Add a behavior that every so often makes the robot spin in circles or shake back and forth.

· Make an actual physical modification to the robot (move bumpers or light sensors).

· Get a robot to follow Matt around the lab (may be a lot harder than you think!)

· Brainstorm and come up with something even cooler!

