Botball 2008 Code Documentation

Architecture Used:

     The architecture that our team will be using is exception oriented. In an ideal world, the code would execute from start to finish in a linear fashion without having to make too many intelligent decisions, which could complicate the code. But in the real world, small differences occur that can cause problems, or exceptions. When sensors on the robots detect an exception, the robot will deviate from its main code to fix the problem and return to the main code when the exception is handled. In the production code, the green light will remain on when the robot is running normally and the red light will illuminate when the robot is handling an exception.

     Among the sensors that may be used to find exceptions would be bump sensors, the camera, and touch sensors to detect objects in the claw. Since exceptions would need case-by-case handling, the final code must be completed and tested many times before the most common errors could be pinpointed and addressed. Thus, only the main code component that assumes all is well is currently in development. Individual exception handling components would take the form of another function call, and they would read sensor values and take different actions to fix the error while also keeping the rest of the code in order. When exception handling terminates, the main code will continue to execute at the point where the exception occurred.
XBC Robot
List of Objectives:

1. Drive off the platform and align immediately with the pipe.

2. Deploy the solar sails off of the board.

3. Knock down our side’s bridge and proceed to opponent’s side.

4. Scatter the crew members and plants to impede opponent scoring.

5. Wait until the match is almost over, making the robot an obstacle to other robots.

6. Drive into their shelter, pushing the satellites as well.

Pseudo code to accomplish objectives:

	Objective
	Commands
	Goal
	Points

	1
	Go forward

Go backward
	Drives off of the platform and align with the pipe. Driving backwards will force the horizontal bar at the back of the robot into the pipe, aligning the robot to the pipe.
	

	2
	Go forward

Extend arm

Go forward

Retract arm
	Extends the arm and knocks all three solar sails off of the board.
	+9

	3
	Go forward

Turn counterclockwise

Go forward
	Aligns with the bridge and knocks it down. Continues driving until it reaches the middle of the opponent’s side.
	+15

	4
	Extend arm

Turn all the way around

Retract arm
	Arm hits the opponent’s crew members and plants, scattering them to different places.
	- for other team

	5
	Wait…
	Impedes opposing robots by blocking the middle of the board. The current duration is 70 seconds.
	- for other team

	6
	Go forward

Turn left

Go forward
	Aligns in front of the opposing shelter.
	

	7
	Extend arm

Go forward

Retract arm
	Pushes the satellites into the shelter, causing the opponent to lose points. A robot in the shelter will score 30 points for our team as well.
	+15, -10 for other team


(see flowchart and diagram on the next page)

Flowchart of Commands:



Current Draft Code:

Arm Servo: Servo 1

Left Motor: Motor 0

Right Motor: Motor 2

No Sensors
/*

 * XBC clear tribbles and take down bridge

 * Started 3/22/08 by Justin Gura

 * - Named xbcbot.ic

 * - Out of box only

 * Continued 3/24/08 by Justin Gura and Peter Gu

 * - Improved alignment

 * Continued 3/26/08 by Justin Gura

 * - Added whacker code

 * - Improved bridge alignment

 * Continued 3/28/08 by Justin Gura and Ben Wu

 * - Adjusted whacker code

 * - Got to opponent side

 * Continued 4/2/08 by Justin Gura and Stephen Carlson

 * - Spin around code working
 * Continued 4/9/08 by Justin Gura
 * - Got to opponent’s box
 * Continued 4/16/08 by Justin Gura

 * - Fixed measurement bug

 * Continued 4/23/08 by Justin Gura

 * - Increased reliability

 */

// Motor constants

#define LMOTOR 0

#define RMOTOR 2

#define ARMMOTOR 1

// Main program

void main() {

    //drive off platform

    bot_move(1300,1300,2000L);

    //align rear with pipe

    bot_move(1300,1300,-1000L);

    //move in front of the bridge

    bot_move(1300,1300,3700L);

    // spining to face bridge

    bot_spin_CW(1300,1300,515L);

    //extend servo to hit umbrellas

    enable_servos();

    set_servo_position(0,50);

    // crossing bridge

    bot_move(1300,1300,4500L);

    // close the arm to cross without the other bridge

    //  bumping the arm and messing it up

    set_servo_position(0,0);

    msleep(300L);

    //disable the servo to allow it to bend freely should it touch

    disable_servos();

    // entering other team's side

    bot_move(1300,1302,2800L);

    // avoiding pc pipe

    bot_spin_CW(1300,1300,50L);

    // moving to center of their tribbles

    bot_move(1300,1300,3200L);

    //fully extend arm to hit all their tribbles

    enable_servos();

    set_servo_position(0,180);

    msleep(750L);

    // deactivate servos to prevent damage from possible collision

    disable_servos();

    // knocking tribbles around, spin to face their shelter

    bot_spin_CW(1300,1300,-1950L);

    // sitting in middle, needs better timing, block their path

    msleep(20000L);

    //moving toward shelter

    bot_move(1300,1300,3200L);

    // facing shelter

    bot_spin_CW(1300,1300,150L); 

    // entering shelter

    bot_move(1300,1300,4300L);

}

//left motor speed, right motor speed, distance

void bot_move(int l, int r, long t)

{

    //move the motors

    mrp(LMOTOR, l, t);

    mrp(RMOTOR, r, t);

    //wait to finish

    bmd(LMOTOR);

    bmd(RMOTOR);

}

// Arguments: Left motor speed, right motor speed, distance

void bot_spin_CW(int l, int r, long t) {

    // One forward, one backward, small turn radius

    mrp(LMOTOR, l, -t);

    mrp(RMOTOR, r, t);

    // Wait to finish

    bmd(RMOTOR);

    bmd(LMOTOR);

}
iRobot Create Robot
List of Objectives:

1. Wait for the other robot to move out of the starting box.

2. Pick up first satellite and deploy it off of the board.

3. Remove the orange crew member from the first pile and set it aside on the left.

4. Push the plants forward to the center point of the piles.

5. Collect plants from the top of the other two piles and place them in the middle.

6. Remove the crew member from the last pile and place it on the left.

7. Push the sorted plants (in the center) and crew members (on the left and right) in front of the shelter.

8. Remove the crew members and plants from the satellites and place them with the rest of the crew members and plants

9. Deploy the satellites in front of the shelter off of the board.

10. Push the orange crew members into the shelter and leave them there.

11. Deploy the last satellite off of the board.

12. Leave the plants in the solarium.

Pseudo code to accomplish objectives:

(Note that the number of points scored for crew members and plants is written in the Points column as they are sorted, but the points will actually score when noted.)
	Objective
	Commands
	Goal
	Points

	1
	Move into starting position
	The arm may have to move to allow the robot to fit inside the starting box.
	

	1
	Wait for light sensor

Wait for 3 seconds
	Wait for the other robot to leave starting box.
	

	2
	Go forward

Turn clockwise

Go forward

Align arm

Close claw

Arm up
	Pick up the first satellite.
	

	2
	Go forward

Open claw
	Deploy the first satellite off of the board.
	+5

	3
	Go backward
Turn clockwise
Go backward
Wait until touch sensor

Go forward
Align arm to middle
	Move in front of the first pile (crew member on 3 plants).
	

	3
	Close claw

Turn counterclockwise

Open claw
	Grab the orange crew member and set it aside to the left.
	+5

	4
	Turn clockwise

Go forward
	Push the plants forward to the center point of the piles.
	

	5
	Turn clockwise

Align arm

Close claw

Turn counterclockwise

Open claw
	Grab the green plant on the right and place it in the middle.
	+5


(continued on next page)

(continued from previous page)

	Objective
	Commands
	Goal
	Points

	5
	Turn clockwise

Align arm

Close claw

Turn clockwise

Open claw
	Grab the green plant on the left and place it in the middle.
	+5

	6
	Go forward
Align arm

Close claw

Turn counterclockwise

Open claw

Turn clockwise

Go forward
	Collect the orange top and places it with the other crew members on the left.
	+5

	7
	Turn clockwise

Go forward
	Collect the orange crew members on the left and the plants in the middle into the two part bulldozer.
	+50

	7
	Arm down

Open claw
	Keep the plants inside by blocking the plant half of the bulldozer closed with the arm.
	

	7
	Turn clockwise

Go forward

Turn counterclockwise
	Collect the orange crew members on the right into the other half of the bulldozer.
	+15

	7
	Go forward
	Move in front of the shelter.
	

	8
	Arm up

Go forward

Close claw
Go backward

Open claw
	Collects crew member on the right and sorts it into the correct half.
	+5

	8
	Turn counterclockwise
Go forward

Close claw

Go backward

Open claw
	Collects plant on the left and sorts it into the plant half.
	+5

	9
	Turn clockwise

Align arm
Close claw

Arm up

Turn clockwise

Open claw
	Deploys satellite on right hand side off of the board.
	+5

	9
	Turn counterclockwise
Align arm

Close claw

Arm up

Turn clockwise

Open claw

Turn counterclockwise
	Deploys satellite on left hand side off of the board.
	+5

	10
	Go forward

Arm down

Open claw

Go backward
	Leaves the crew members inside the shelter while blocking the plants inside the bulldozer with the arm again.
	50 (see note)


(continued on next page)

(continued from previous page)

	Objective
	Commands
	Goal
	Points

	10
	Turn counterclockwise

Go forward

Turn clockwise
	Aligns in front of final satellite.
	

	10
	Arm up

Go forward

Close claw

Turn clockwise

Go forward

Open claw
	Drops the crew member into the shelter (plants are still in bulldozer!)
	+5

	11
	Go backward

Turn counterclockwise

Align arm

Go forward

Close claw

Arm up

Go forward

Open claw
	Deploys the satellite off of the board.
	+5

	12
	Go backward

Turn counterclockwise

Go forward

Turn counterclockwise

Go forward
	Stops the robot in the solarium with the green plants inside.
	50 (see note)


(see flowchart on the next page)
Flowchart of Commands (continued on next 2 pages):







Current Draft Code:

Arm Servo: Servo 3

Claw Servo: Servo 2

Right and Left Motors: iRobot Create

Bump Sensor: iRobot Create
/*

 * Create satellite removal and tribbles

 * Started 3/22/08 by Stephen Carlson

 * - Named sat1.ic

 * - First satellite removal only

 * Continued 3/24/08 by Stephen Carlson and Darpan K.

 * - Added primitive code to sort first pile

 * Continued 3/26/08 by Stephen Carlson

 * - Renamed to createbot.ic

 * - Switched arm to servomotor

 * - Added code to sort second pile

 * Continued 3/28/08 by Stephen Carlson and Zeshan T.

 * - Slowed down claw close

 * - Added code for more tribbles.

 * Continued 4/2/08 by Stephen Carlson

 * - Slowed down arm movement

 * - Added code for more tribbles.

 * Continued 4/9/08 by Darpan K.

 * - Copied to experimental code

 */

// Servo positions for arm servo.

#define ARMDOWN 125

#define ARMCUP 120

#define ARMUP 25

#define ARMMID 93

#define ARMCLIP 50

// Servo port numbers.

#define ARM 3

#define CLAW 2

// Servo positions for claw servo.

#define CLAWCLOSED 125

#define CLAWOPEN 180

#define CLAWMID 130

#define CLAWCT 160

void main() {

    // Move into starting position.

    //  Arm up, claw all the way open.

    enable_servos();

    set_servo_position(CLAW, 200);

    arm_up();

    disable_servos();

    beep();

    // Wait for user to press A button.

    while (!a_button());

    while (a_button());

    beep();

    // Wait 3 seconds for other bot to clear.

    msleep(3000L);

    beep();

    create_connect();

    enable_servos();

    // Forward a bit and then right.

    create_mrp(-200, 130L);

    create_spin_block(200, -85);

    // Arm down and move to first satellite.

    arm_cup();

    create_mrp(-200, 410L);

    // Close claw to contain...

    close_claw_contain();

    create_mrp(-200, 100L);

    close_claw_mid();

    create_mrp(-200, 90L);

    // Then pick up and deploy!

    arm_up();

    create_mrp(-200, 240L);

    open_claw();

    create_mrp(-50, 30L);

    // Go back and turn to first pile.

    create_mrp(200, 400L);

    arm_up();

    create_spin_block(200, 79);

    create_drive_straight(200);

    create_bumpdrop();

    while (!gc_lbump && !gc_rbump)

      create_bumpdrop();

    create_stop();

    create_mrp(-200, 470L);

    // Manuever...

    create_spin_block(200, -3);

    create_mrp(-200, 70L);

    arm_mid();

    // Sort first tribble to right.

    close_claw_full();

    arm_up();

    create_spin_block(200, -20);

    create_mrp(200, 80L);

    arm_mid();

    // Open partway to miss 1st pile.

    set_servo_position(CLAW, 140);

    msleep(500L);

    arm_up();

    open_claw();

    create_mrp(-200, 50L);

    // Move back to collect more...

    create_spin_block(200, 20);

    create_mrp(200, 30L);

    arm_down();

    open_claw();

    create_mrp(-200, 100L);

    close_claw_full();

    arm_up();

    // then sort rest to solarium.

    create_spin_block(200, 90);

    create_mrp(-200, 90L);

    arm_mid();

    open_claw();

    arm_up();

    create_mrp(-200, 50L);

    create_mrp(-50, 50L);

    create_mrp(200, 90L);

    // Collect second top...

    create_spin_block(200, -113);

    arm_mid();

    create_mrp(-200, 180L);

    close_claw_full();

    arm_up();

    // and sort to middle.

    create_mrp(200, 240L);

    create_spin_block(200, 15);

    arm_mid();

    open_claw();

    arm_up();

    // Pick up the third green top.

    create_spin_block(200, 15);

    create_mrp(-200, 140L);

    arm_mid();

    close_claw_full();

    arm_up();

    // Put it with the other one.

    create_mrp(200, 170L);

    create_spin_block(200, -15);

    create_mrp(200, 20L);

    arm_mid();

    open_claw();

    arm_down();

    // Pick up both...

    create_mrp(-200, 120L);

    close_claw_full();

    arm_up();

    create_mrp(200, 170L);

    // and place in solarium.

    create_spin_block(200, 77);

    arm_mid();

    open_claw();

    arm_up();

    // Collect earlier drop.

    create_spin_block(200, -120);

    arm_down();

    create_mrp(-200, 150L);

    close_claw_full();

    // Keep trawling...

    create_mrp(200, 150L);

    create_spin_block(200, 15);

    open_claw();

    arm_up();

    // Pick fourth (orange) top.

    create_spin_block(200, 20);

    arm_mid();

    create_mrp(-200, 410L);

    close_claw_full();

    arm_up();

    // Drop with the rest.

    create_mrp(200, 410L);

    create_spin_block(200, -10);

    open_claw();

    // Pick up greens.

    arm_down();

    create_spin_block(200, 10);

    create_mrp(200, 70L);

    arm_up();

    create_mrp(-200, 290L);

    arm_down();

    create_mrp(-200, 150L);

    close_claw_full();

    arm_up();

    create_mrp(200, 490L);

    // Place in solarium.

    create_spin_block(200, 80);

    arm_mid();

    open_claw();

    // End of code - stop!!!

    msleep(1000L);

    disable_servos();

    create_disconnect();

    beep();

}

// Closes the claw all the way for tribbles.

void close_claw_full() {

    int i;

    // Close it slowly in intervals of 10 ticks.

    for (i = getservo(CLAW); i > CLAWCLOSED; i -= 10) {

        set_servo_position(CLAW, i);

        msleep(50L);

    }

    set_servo_position(CLAW, CLAWCLOSED);

}

// Closes the claw to containment mode.

void close_claw_contain() {

    int i;

    // Close it slowly in intervals of 10 ticks.

    for (i = getservo(CLAW); i > CLAWCT; i -= 10) {

        set_servo_position(CLAW, i);

        msleep(70L);

    }

    // Ensure that it has reached its position.

    set_servo_position(CLAW, CLAWCT);

}

// Closes the claw half-way for cups.

void close_claw_mid() {

    int i;

    // Close it slowly in intervals of 10 ticks.

    for (i = getservo(CLAW); i > CLAWMID; i -= 10) {

        set_servo_position(CLAW, i);

        msleep(70L);

    }

    // Ensure that it has reached its position.

    set_servo_position(CLAW, CLAWMID);

}

// Puts the arm down to ground level.

void arm_down() {

    int i;

    // Move it down slowly in intervals of 10 ticks pausing between iterations.

    for (i = getservo(ARM); i < ARMDOWN; i += 10) {

        set_servo_position(ARM, i);

        msleep(50L);

    }

    // Ensure that it has reached its position.

    set_servo_position(ARM, ARMDOWN);

}

// Puts the arm to the mid-level position.

void arm_mid() {

    int i = getservo(ARM);

    // If it is below...

    if (i < ARMMID)

      // iterate up!

      for (; i < ARMMID; i += 10) {

          set_servo_position(ARM, i);

          msleep(50L);

      }

    else

      // iterate down!

      for (; i > ARMMID; i -= 10) {

          set_servo_position(ARM, i);

          msleep(50L);

      }

    // Ensure that it has reached its position.

    set_servo_position(ARM, ARMMID);

}

// Puts the arm to the mid-level position.

void arm_cup() {

    int i = getservo(ARM);

    // If it is below...

    if (i < ARMCUP)

      // iterate up!

      for (; i < ARMCUP; i += 10) {

          set_servo_position(ARM, i);

          msleep(50L);

      }

    else

      // iterate down!

      for (; i > ARMCUP; i -= 10) {

          set_servo_position(ARM, i);

          msleep(50L);

      }

    // Ensure that it has reached its position.

    set_servo_position(ARM, ARMCUP);

}

// Puts the arm to the top position.

void arm_up() {

    int i;

    // Move it up slowly in intervals of 10 ticks pausing between iterations.

    for (i = getservo(ARM); i > ARMUP; i -= 10) {

        set_servo_position(ARM, i);

        msleep(50L);

    }

    // Ensure that it has reached its position.

    set_servo_position(ARM, ARMUP);

}

// Opens the claw all of the way.

void open_claw() {

    int i;

    // Open it slowly in intervals of 10 ticks.

    for (i = getservo(CLAW); i < CLAWOPEN; i += 10) {

        set_servo_position(CLAW, i);

        msleep(70L);

    }

    // Ensure that it has reached its position.

    set_servo_position(CLAW, CLAWOPEN);

}

// Moves the create drivebase the specified number of

//  mm at the given speed in mm/sec.

void create_mrp(int speed, long dist) {

    create_drive_straight(speed);

    if (speed < 0) dist = -dist;

    // Time = Distance/Speed!!!

    msleep(dist * 1000L / (long)speed);

    create_stop();

    msleep(50L);

}

// Gets the servo position (lib-independent).

int getservo(int servo) {

    return callml(1052, 3-servo);

}
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