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20.
. //declare CdS cell
22.
23.
24 .
25.
26.
27.
28.

21

29

39

41

#tinclude <FEHLCD.h>
#include <FEHIO.h>
#include <FEHUtility.h>
#include <FEHMotor.h>
#tinclude <FEHServo.h>
#tinclude <FEHRPS.h>
#include <FEHSD.h>
#tinclude <math.h>
#tinclude <FEHBuzzer.h>

. //declare motors
. FEHMotor left_motor (FEHMotor: :Motore, 9.0);
. FEHMotor right_motor (FEHMotor: :Motorl, 9.0);

. //declare servo
. FEHServo magnet_servo(FEHServo::Servo@); //brown on top

. //declare servo for fuel crank
. FEHServo fuel_servo(FEHServo:: Servol); //red/black/white (black on top red on

wire

AnalogInputPin CdS_cell(FEHIO::P@_0); //green/yellow/blue wire

//declare electromagnet
DigitalOutputPin magnet(FEHIO::P2 0);

//declare shaft encoders
DigitalInputPin right_encoder (FEHIO::PO_4);

. DigitalInputPin left_encoder(FEHIO: :PQ_2);
30.
31.
B
33.
34.
35.
36.
37.
38.

//encoder counts
int leftCounts = 1;
int rightCounts = 1;

bool lastRightValue = right_encoder.Value();
bool lastLeftValue = left_encoder.Value();

//declare bump switches

. DigitalInputPin right_bump(FEHIO::P3 0);
40.

DigitalInputPin left_bump(FEHIO: :P1_0);

. float PI = 3.141592;
42.
43,
44
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

float count_degree_ratio = 64.0 / 360.0;
int motor_percent = 70;
//RPS values
float garage_heading;
float button_board_x;
float button_board_y;
void get_rps() {
float touch_x, touch_y;
RPS.InitializeTouchMenu();
Sleep(1000);
LCD.WriteLine("Press Screen to get RPS value for button
while(!LCD.Touch(&touch_x, &touch_y));
button_board _x = RPS.X();
button_board_y = RPS.Y();
LCD.WriteLine("Button Board x and y: ");
LCD.WriteLine(button_board_x);
LCD.WriteLine(button_board_y);
Sleep(1000);
LCD.Clear();

board");

bottom)



61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
11e.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

/*LCD.WritelLine("Press screen to get RPS heading for garage");
while (!LCD.Touch(&touch_x, &touch_y));
garage_heading = RPS.Heading();
LCD.WriteLine("Garage heading: ");
LCD.WriteLine(garage_heading);
Sleep(1000);
*/
LCD.Clear();
LCD.WriteLine("Position Robot in start box and press screen again to start the run"
)s
while(!LCD.Touch(&touch_x, &touch_y));
}
void reset_counts() {

leftCounts = 1;
rightCounts = 1;
lastRightValue = right_encoder.Value();
lastLeftValue = left_encoder.Value();
}

int calculate right_counts(int counts) {

rightCounts = counts;
if (lastRightvalue != right_encoder.Value()) {
rightCounts++;
lastRightValue = right_encoder.Value();
}
return counts;
}
int calculate_left_counts(int counts) {

leftCounts = counts;
if (lastLeftValue != left_encoder.Value()) {
leftCounts++;
lastlLeftValue = left_encoder.Value();
}
return counts;
}
/*
int calculate_counts(int counts, int 1lr) {

switch (1r) {
case 1:
rightCounts = counts;
if (right_encoder.vValue() == true ) {

rightCounts++;

}

if (right_encoder.vValue() == false) {
rightCounts++;

}

LCD.WriteLine("right counts: ");

LCD.Write(rightCounts);
break;
case 0:
leftCounts = counts;
if (right_encoder.Value() == true ) {
leftCounts++;
¥
if (right_encoder.value() == false) {
leftCounts++;
}
LCD.WriteLine("left counts: ");
LCD.Write(leftCounts);
break;
}

return counts;
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122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
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137.
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139.
140.
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148.
149.
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151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
17e@.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.

}
*/
void move_forward(float percent, float inches) {
float time_needed= (inches * (1.5/20.0));
//Sleep(2000);
//Set both motors to desired percent
right_motor.SetPercent(percent);
left_motor.SetPercent(percent);
float start_time= TimeNow();
//While the average of the left and right encoder are less than counts,
//keep running motors
while(TimeNow() -start_time < time_needed) {
//if the robot hits a wall, the bump switches will be pressed
//when pressed, a bump switch returns a value of false and
//the motor on the corresponding side stops
if(right_bump.Value() == false || left_bump.Value() == false) {
if(left_bump.Value() == false) {
left_motor.Stop();
LCD.WriteLine("Left bump switch hit the wall");
right_motor.SetPercent(45);
}
else if (right_bump.Value() == false) {
right_motor.Stop();
LCD.WriteLine("Right bump switch hit the wall");
left_motor.SetPercent(45);

}
}
¥

//Turn off motors

right_motor.Stop();

left_motor.Stop();
¥

void move_backward(float percent, float inches) {
float time_needed= (inches * (1.55/20.0));
//Sleep(2000);
//Reset encoder counts
LCD.Clear();
LCD.WriteLine("Move Backward");
//Set both motors to desired percent
right_motor.SetPercent(-percent);
left_motor.SetPercent(-percent-.5);
float start_time= TimeNow();
while (TimeNow()-start_time < time_needed);
//While the average of the left and right encoder are less than counts,
//keep running motors
//Turn off motors
right_motor.Stop();
left_motor.Stop();

}

void turn_right (float percent, float degrees) {
right_motor.SetPercent(-percent);
left_motor.SetPercent(percent);
if(degrees== 180)
{Sleep(840);}
else if(degrees == 90)
{
Sleep(410);

}
else if(degrees == 270)



182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
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196.
197.
198.
199.
200.
201.
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207.
208.
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210.
211.
212.
213.
214.
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216.
217.
218.
219.
220.
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222.
223.
224.
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228.
229.
230.
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232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.

{
Sleep(1.16);

}
else{
int time_to_sleep= (int)(degrees* (410/90.0));
Sleep(time_to_sleep);}
//Turn off motors
right_motor.Stop();
left_motor.Stop();

void turn_left (float percent, float degrees) {

right_motor.SetPercent(percent);
left_motor.SetPercent(-percent);
if(degrees== 180) {
Sleep(840);

else if(degrees == 90) {
Sleep(410);
}
else if(degrees == 270){
Sleep(1.16);
}
else {
int time_to_sleep= (int)(degrees* (410/90.0));
Sleep(time_to_sleep);
}
//Turn off motors
right_motor.Stop();
left_motor.Stop();

//using RPS to correct the robot while it is moving in the +x direction
void check_x_plus(float x_coordinate) {

LCD.Clear();

LCD.WriteLine("Correcting X Plus Position");

Sleep(500);

//check whether the robot's x position is within an acceptable range
//if the robot is more than .5 inches off from the specified
//x_coordinate, then the motors will pulse to correct the x position
while (RPS.X() < x_coordinate - .5 || RPS.X() > x_coordinate + .5)

Sleep(500);

//if the robot is at a coordinate greater than the x_coordinate
//desired, then pulse the motors for a short duration in the
//negative direction to correct the x position

if(RPS.X() > x_coordinate)

{
left_motor.SetPercent(-30);
right_motor.SetPercent(-30);
Sleep(100);
left_motor.Stop();
right_motor.Stop();

}

//if the robot is at a coordinate greater than the x_coordinate
//desired, then pulse the motors for a short duration in the
//positive direction to correct the x position

else if(RPS.X() < x_coordinate)

left_motor.SetPercent(30);
right_motor.SetPercent(30);



243,
244,
245,
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300.
301.
302.
303.

}

Sleep(100);
left_motor.Stop();
right_motor.Stop();

//using RPS to correct the robot while it is moving in the +x direction
void check_x_minus(float x_coordinate) {

}

LCD.Clear();

LCD.WriteLine("Correcting X Plus Position");

Sleep(500);

//check whether the robot's x position is within an acceptable range
//if the robot is more than .5 inches off from the specified
//x_coordinate, then the motors will pulse to correct the x position
while (RPS.X() < x_coordinate - .5 || RPS.X() > x_coordinate + .5)

Sleep(500);
//if the robot is at a coordinate greater than the x_coordinate
//desired, then pulse the motors for a short duration in the
//positive direction to correct the x position
if(RPS.X() > x_coordinate) {

left_motor.SetPercent(30);

right_motor.SetPercent(30);

Sleep(100);

left_motor.Stop();

right_motor.Stop();
}
//if the robot is at a coordinate greater than the x_coordinate
//desired, then pulse the motors for a short duration in the
//negative direction to correct the x position
else if(RPS.X() < x_coordinate)

{
left_motor.SetPercent(-30);
right_motor.SetPercent(-30);
Sleep(100);
left_motor.Stop();
right_motor.Stop();

}

//using RPS to correct the robot while it is moving in the -y direction
void check_y minus(float y_coordinate) {

LCD.Clear();

LCD.WriteLine("Correcting Y Minus Position");

Sleep(500);

//check whether the robot's y position is within an acceptable range
//if the robot is more than .5 inches off from the specified
//y_coordinate, then the motors will pulse to correct the y position
while(RPS.Y() < y coordinate - .5 || RPS.Y() > y _coordinate + .5)

Sleep(500);
//if the robot is at a coordinate greater than the y_coordinate
//desired, then pulse the motors for a short duration in the
//positive direction to correct the y position
if(RPS.Y() > y_coordinate)
{

left_motor.SetPercent(30);

right_motor.SetPercent(30);

Sleep(100);



304.
305.
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359.
360.
361.
362.
363.

left_motor.Stop();

right_motor.Stop();
}
//if the robot is at a coordinate less than the y_coordinate
//desired, then pulse the motors for a short duration in the
//negative direction to correct the y position
else if(RPS.Y() < y_coordinate)

{
//pulse the motors for a short duration in the correct direction
//move_forward(30, .1);
left_motor.SetPercent(-30);
right_motor.SetPercent(-30);
Sleep(100);
left_motor.Stop();
right_motor.Stop();
}

}

//using RPS to correct the robot while it is moving in the +y direction
void check_y plus(float y_coordinate) {
LCD.Clear();
LCD.WriteLine("Correcting Y Plus Position");
Sleep(500);
//check whether the robot's y position is within an acceptable range
//if the robot is more than .5 inches off from the specified
//y_coordinate, then the motors will pulse to correct the y position
while (RPS.Y() < y _coordinate - .5 || RPS.Y() > y_coordinate + .5) {
Sleep(500);
//if the robot is at a coordinate greater than the y_coordinate
//desired, then pulse the motors for a short duration in the
//negative direction to correct the y position
if(RPS.Y() > y_coordinate) {
//pulse the motors for a short duration in the correct direction
left_motor.SetPercent(-30);
right_motor.SetPercent(-30);
Sleep(100);
left_motor.Stop();
right_motor.Stop();
}
//if the robot is at a coordinate greater than the y_coordinate
//desired, then pulse the motors for a short duration in the
//positive direction to correct the y position
else if(RPS.Y() < y_coordinate) {
//pulse the motors for a short duration in the correct direction
left_motor.SetPercent(30);
right_motor.SetPercent(30);
Sleep(100);
left_motor.Stop();
right_motor.Stop();

}

//using RPS to correct the robot's heading angle to ensure the accuracy of turns

void check_heading(float heading) {
LCD.WriteLine("Checking Heading Angle");
Sleep(500);
float start_time = TimeNow();
//check whether the robot's heading angle is within an acceptable range
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//if the robot is more than 1 degree off from the specified
//heading, then the motors will pulse to correct the heading angle
while (RPS.Heading() < heading - 1.0 || RPS.Heading() > heading + 1.0 && Tim
eNow() - start_time < 30.0) {
Sleep(500);
//if the robot is at a heading angle greater than the heading angle
//desired, then pulse the motors for a short duration so the
//robot turns right one degree
if(RPS.Heading() > heading) {
right motor.SetPercent(-25);
left_motor.SetPercent(25);
Sleep(25);
right_motor.Stop();
left_motor.Stop();
¥
//if the robot is at a heading angle less than the heading angle
//desired, then pulse the motors for a short duration so the
//robot turns left one degree
else if(RPS.Heading() < heading) {
right_motor.SetPercent(25);
left_motor.SetPercent(-25);
Sleep(25);
right_motor.Stop();
left_motor.Stop();

}

390.

391.
392.
393.
394.
395.
396.
397.
398.
399.
400.
401.

void retrieve_wrench() {
right_motor.Stop();
left_motor.Stop();
magnet_servo.SetDegree(60.90);
//turn on magnet to pick up wrench
magnet.Write(true);
//Sleep for 1 second so the robot doesn't drive away
//before picking up the wrench.
Sleep(1000);
magnet_servo.SetDegree(0.0);

}

402.

403.
404.
405.
406.
407.
408.

void release_wrench() {
right_motor.Stop();
left_motor.Stop();
magnet.Write(false);
Sleep(1000);

}

409.

410.
411.
412.
413.
414.
415.
416.
417.
418.
419.
420.
421.
422.
423.

void red_light () {

/* LCD.WriteLine("hitting red and white buttons");
check_heading(80.0);
move_forward(30, 7.5);
left_motor.SetPercent(15);
right_motor.SetPercent(15);
Sleep(5200);

*/

LCD.WriteLine("hitting red button");
move_backward(motor_percent, 1.0);
turn_left(motor_percent, 85.0);
move_backward(motor_percent, 3.5);
turn_right(motor_percent, 85.9);
move_forward(motor_percent, 6.0);



424, move_backward(motor_percent, 4.0);

425, turn_left(motor_percent, 85.0);

426. move_forward(motor_percent, 12.0);
427. }

428.

429. void blue_light () {

430. /*

431. LCD.WriteLine("hitting blue and white button");
432, check_heading(95.0);

433, move_forward(30, 7.5);

434, left_motor.SetPercent(50);

435, right_motor.SetPercent(25);

436. Sleep(5200);

437. */

438. LCD.WriteLine("hitting blue button");
439, move_backward(motor_percent, 1.0);
440. turn_left(motor_percent, 85.0);

441. move_forward(motor_percent, 3.5);
442. turn_right (motor_percent, 85.9);
443, move_forward(motor_percent, 6.0);
444, move_backward(motor_percent, 4.0);
445, turn_left(motor_percent, 85.0);

446. move_forward(motor_percent, 12.0);
447. }

448.

449, void button_board() {

450. if (CdS_cell.vValue() < .35) {

451. //go into red function

452, LCD.Clear();

453, LCD.WritelLine(CdS_cell.Value());
454, LCD.WriteLine("RED!");

455, red_light();

456. }

457. else if (CdS_cell.Value() > .35 & & (CdS_cell.Value() < .85) {
458. //go into blue function

459, LCD.Clear();

460. LCD.WriteLine(CdS_cell.Value());
461. LCD.WriteLine("Blue!");

462. blue_light();

463. }

464. else {

465. LCD.WriteLine(CdS_cell.Value());
466. LCD.WriteLine("No value detected. Running into blue and white buttons");
467. red_light();

468. }

469. }

470.

471. void quick_maths() {

472. float calc, ang, y;

473. ang = tan(.76794487);

474. y = RPS.Y();

475. calc = (((y - 62.8)/(ang)) + 23.5);
476. check_x_plus(calc);

477. turn_left(30,90.0);

478. check_heading(224.0);

479. move_forward(motor_percent, 10.0);
480. check_heading(224.0);

481. move_forward(motor_percent, 5.0);
482. Sleep(500);

483. }



484,

485, void fuel_crank() {

486. LCD.WriteLine("In fuel crank function");

487. move_forward(15, 2.9);

488. if (RPS.IsDeadzoneActive() == 2) {

489. //RPS.FuelType returns 1 if the fuel type is 98 octane (turn crank clock
wise)

490. //and 2 if the fuel type is Nitromethane (turn crank counter-
clockwise)

491. if (RPS.FuelType() == 1) {

492. LCD.WriteLine("Clockwise");

493, //turn crank clockwise

494, fuel servo.SetDegree(165);

495, }

496. if (RPS.FuelType() == 2) {

497. LCD.WriteLine("Counter-clockwise");

498. //turn crank counter-clockwise

499, fuel servo.SetDegree(15);

500. }

501. }

502. else {

503. LCD.WriteLine("No RPS signal detected!!");

504. //turn fuel crank clockwise to get points even if RPS isn't activated

505. fuel_servo.SetDegree(10);

506. }

507. }

508.

509. void initialize_servos() {

510. //calibrate servo and set min and max

511. magnet_servo.SetMin(500);

512. magnet_servo.SetMax(2300);

513. magnet_servo.SetDegree(0.0);

514. //intialize fuel servo

515. int fuelType = RPS.FuelType();

516. //check fuel type

517. if (fuelType == 1) {

518. fuel_servo.SetDegree(0);

519. }

520. if (fuelType == 2) {

521. fuel_servo.SetDegree(180);

522. }

523. }

524.

525. void read_cds() {

526. bool start = false;

527. float start_time = TimeNow();

528. while (start == false && TimeNow() - start_time < 30.0) {

529. LCD.WritelLine(CdS_cell.Value());

530. if (CdS_cell.value() < .5) {

531. start = true;

532. }

533. }

534, }

535.

536. int main(void) {

537. LCD.Clear(BLACK);

538. get_rps();

539. read_cds();

540. //navigate to and pick up wrench

541. move_backward(motor_percent, 4.0);

542, initialize_servos();



543.
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563.
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567.
568.
569.
570.
571.
572.
573.
574.

turn_right(motor_percent, 60.0);
move_backward(motor_percent,11.0);
turn_right (motor_percent, 30.0);
move_backward (motor_percent, 2.7);
retrieve_wrench();

Sleep(500);

//navigate to car jack
move_forward(motor_percent, 4.00);
turn_right (motor_percent, 90.90);
move_forward(motor_percent, 11.0);
move_backward(motor_percent, 15.0);
//navigate to button board
turn_left(motor_percent, 85.0);
check_heading(178.5);
move_forward(motor_percent, 14.0);
check_x_plus(button_board_x + 3.90);
turn_right(motor_percent, 85.0);
check_heading(90.0);

check_y minus(button_board_y);
button_board();
move_backward(motor_percent,12.0);
turn_left(motor_percent, 85.0);
move_forward(motor_percent, 10.0);

//if the robot doesn’t hit the final button,

while(true) {
LCD.WriteLine("pondering existence");
move_backward(motor_percent, 3.00);
turn_left(motor_percent, 15.00);
move_forward(motor_percent, 15.00);

move around blindly until it does



