COLBERT Command Overview

General Syntax

The basic syntax for a Colbert program is:

act () {

  code for program

  }

start ProgramName();

where ProgramName is the main function of the program. It is possible to decompose a program further into functions, but not particularly convenient. 
Colbert supports the simple data types int and float. In general, Colbert does not support shortcuts in declaring and initializing variables – each declaration and initialization must be a separate statement. For example:
int x;
int y;

x = 0;

y = 0;

Other than these simplifications, Colbert supports the basic syntax of C/C++ in terms of operators, statements, conditions, and loops. As in C, comments are enclosed in /* */.
Sonar Sensors

The AmigoBot has 8 sonar sensors arranged at different positions:
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If the front of the robot is at 0 degrees, the sensors are arranged as follows:
sensor #
position 
 
0
90( 
(left side)
 
1
44( 
(left front diagonal)
 
2
12( 
(left front)
 
3
-12(
(right front)
 
4
-44(
(right front diagonal)
 
5
-90(
(right side)
 
6
-144( 
(right rear diagonal)
 
7
144(
(left rear diagonal)

sfSonarRange(n)
This command returns the distance (in millimeters) from sonar sensor number n to the nearest object in that direction.

Example:


frontdistance = (sfSonarRange(2) + sfSonarRange(3))/2;

Notes:

· The sensitivity of the sensors is limited to be between 100 and 3000 millimeters (that is, between 10 cm and 3 meters). Specifically, any object less than 100 mm away register as being 100 mm away (this is important if trying to avoid collisions!), and objects more than 3000 mm away are not detected.

· The accuracy of the sensors can be affected by the robot’s own motion. In particular, if the robot is rotating, readings can be very inaccurate.

The Robot Object
Much of the internal state of the robot is stored in a single object called sfRobot. Some of the most useful properties include:
Absolute positioning

The following properties represent the current position (in millimeters) and angle of the robot (in degrees) relative to the initial position of the robot – that is, the position and angle of the robot when the simulator was started (note that this is not the same as the position since the last restart of the program). 

Also note that these are not completely reliable – they are likely to “drift” as the robot is run. Also note that their usefulness depends on what you know about the initial position of the robot relative to the rest of the world – if the robot is started at some random position/orientation, these will not be particularly helpful.
	sfRobot.ax
	Current X coordinate of the robot

	sfRobot.ay
	Current Y coordinate of the robot

	sfRobot.ath
	Current angle of the robot


In addition, you may also access the total distance that the robot has moved (in millimeters) since the simulator was started. 

	sfRobot.dist
	Total distance robot has moved


This is particularly useful if you want to execute code of the form “move the robot either 2 meters forward, or until an obstacle is sensed”. This is a way to incorporate whether or not we have moved a certain distance yet into a while loop:

int startDist;

int loopDist;

int moving;
. . .

startDist = sfRobot.dist; 

speed(100);

moving = 1;

while (moving == 1) {

  loopDist = sfRobot.dist - startDist; 

  if (loopDist >= 2000) moving = 0; /* moved 2m, so stop */
  if (sfSoanrRange(2) < 500 || /* obstacle seen, so stop */
      sfSonarRange(3) < 500) moving = 0;

  }

speed(0);
Feedback Sensors
The robot object can also be used to find the current speed at while the wheels are turning:
	sfRobot.leftv
	Current speed of left wheel

	sfRobot.rightv
	Current speed of right wheel


This is particularly useful for detecting when the robot is “stuck”, presumably because it has bumped into some obstacle:
/* Detects whether either wheel is moving (either forward 

   or backward). */
if (sfRobot.leftv < 10 && sfRobot.leftv > -10 &&

    sfRobot.rightv < 10 && sfRobot.rightv > -10) {

  speed(0);

  }
Robot Motion Commands

Absolute Motion Commands
Absolute motion commands are ones that either move or rotate the robot by some specific amount. These include:

	move(n)
	Move the robot forward (that is, in its current direction) n millimeters.

	turn(d)
	Turn the robot counterclockwise d degrees. To turn it clockwise, use a negative value for d.


These are not always the best commands to use for a couple of reasons:
· They will be carried out regardless of whether or not they are possible – for example, if we execute move(2000), but there is an obstacle 1000 mm ahead, the robot will collide with the object, and keep spinning its wheels until it thinks it has moved 2000 mm.

· If two such commands are executed simultaneously, the second will not necessarily wait for the first to finish before starting. For example, the following commands:
move(1000);
turn(90);
will not move the robot 1000 mm and then turn 90 degrees. Instead, it will start turning immediately, while the robot is still moving.


Relative Motion Commands
Relative motion commands change the speed at which the robot moves or turns:

	speed(n)
	Move the robot forward (that is, in its current direction) at n millimeters per second.

	rotate(d)
	Rotate the robot counterclockwise at d degrees per second. To turn it clockwise, use a negative value for d.


Once one of these commands is executed, the robot keeps moving/rotating until it is stopped (by calling the command again with a parameter of 0).

As shown above, this can be used to rotate/move the robot until some event occurs. For example, the following program moves the robot forward until an obstacle is sensed, and then rotates the robot until the obstacle is no longer in front:

act Go() {

  int obstacle;  /* Keep track whether moving or turning */
  obstacle = 0;  /* nitially moving */
  while(1) {   /* Run forever */
    speed(200);   /* Move 200 mm per second */
    rotate(0);    /* Stop rotation */
    while (obstacle == 0) { /* Move until obstacle seen */
      if (sfSonarRange(2) < 500 || /* Look for obstacle */
          sfSonarRange(3) < 500) { /* within 500 mm */
      obstacle = 1;

      }

    speed(0);    /* Stop moving */
    rotate(10);  /* Rotate 10 degrees/second */
    while (obstacle == 1) { /* Turn while obstacle seen */
      if (sfSonarRange(2) > 500 && /* Look for obstacle */ 
          sfSonarRange(3) > 500) { /* within 500 mm */
      obstacle = 0;

      }

    }

  }

start Go();

Other Useful Commands
	wait(n)
	Delay evaluation of the program by n 10ths of a second..


The wait command is particularly useful in situations where we want to give the robot time to execute some action before starting another. For example:

· In order to make sure one absolute command is finished before another is started, we can wait the amount of time needed to complete the first command. For example:
move(1000);
wait(500); /* Give robot 5 seconds to complete move */
turn(90);

· When using leftv and rightv to detect that the obstacle is stuck, we must wait until the robot has had a chance to start its wheels moving before detecting whether the robot is stuck:

speed(100);  /* Start robot moving */
wait(10);  /* Give robot time to start moving */

/* Check wheter robot stuck */
if (sfRobot.leftv < 10 && sfRobot.leftv > -10 &&

       sfRobot.rightv < 10 && sfRobot.rightv > -10) {

      speed(0);

      }
	sfSmessage(formatted_string,     

           value, value, …)
	Prints some formatted string out in the simulator.


The syntax of this command is similar to the printf command in C. The formatted_string parameter may contain “placeholders” to insert values, which are then listed as the additional parameters. The form of the “placeholders” is similar to C –  %d for integers, %f for floats, and %s for strings. 

For example, to print the current location and angle of the robot ( a common debugging technique), we can execute the following command:
sfSMessage(“Location: (%d, %d). Angle: %d”, 

           sfRobot.ax, sfRobot.ay, sfRobot.ath);

As in C, the first value (sfRobot.ax) is inserted in the first %d, the second value (sfRobot.ay) is inserted in the second %d, and the third value (sfRobot.ath) is inserted in the third %d.
