/*

        This is a robot navigation sketch for Arduino.

        It has not been written by me!!!

        I have just collected various extracts, in the public domain and heavily edited them into something that works for me.

  Digital Pins

        Pin 0   

        Pin 1   

        Pin 2   ServoRight      Pin 2 to right hand motor servo

        Pin 3   ServoLeft       Pin 3 to left hand motor servo

        Pin 4   ServoBoom       Pin 4 to boom servo

        Pin 5   ServoPan        Pin 5 to pan servo

        Pin 6   ServoTilt       Pin 6 to tilt servo

        Pin 7   ServoDiffLock   Pin 7 to differential lock servo.     Currently not connected

        Pin 8   SRF05           Pin 8 to SRF pin T (trigger)

        Pin 9   SRF05           Pin 9 to SRF pin E (echo)  

        Pin 10  On/Off          Pin 10 to switch.                     Currently not connected

        Pin 11  RightBump       Pin 11 to right bump switch.          Currently not connected

        Pin 12  LeftBump        Pin 12 to left bump switch.           Currently not connected

        Pin 13  LED             Pin 13 to headlights.                 Currently not connected

  Analogue Pins

        Pin (A0)  LDR           Pin A0 to LDR for headlights.         Currently not connected

        Pin (A1)  

        Pin (A2)  

        Pin (A3)  

        Pin (A4)  

        Pin (A5)

*/

 #include <Servo.h>                                    //We are using servos, so we will include the Servo library

 #include <NewPing.h>                                  //We are using an SRF05, so we will include the NewPing library

 #define USTrigger 8                                   //Pin 8 has SRF05 trigger attached

 #define USEcho 9                                      //Pin 9 has SRF05 echo attached

 #define maxDistance 300                               //Sets a maximum distance where pings beyond that distance are clear

 //#define LED 13                                        //Pin 13 has led attached

 Servo servoRight;                                     //Name of servo controlling the right motor

 Servo servoLeft;                                      //Name of servo controlling the left motor

 Servo servoBoom;                                      //Name of servo controlling the front boom

 Servo servoPan;                                       //Name of servo controlling left & right motion of the SRF05

 Servo servoTilt;                                      //Name of servo controlling the tilt motion of the SRF05

 //Servo servoDiffLock;                                  //Name of servo controlling the differential lock

 NewPing sonar(USTrigger, USEcho, maxDistance);        //?

 unsigned int duration;                                //This is the time between sending and receiving a signal back from the SRF05 

 unsigned int distance;                                //Variable storing the distance from the SRF05

 unsigned int frontDistance;                           //Variable storing the distance from the SRF05, with servo facing forward

 unsigned int topLeft;                                 //

 unsigned int midLeft;                                 //

 unsigned int lowLeft;                                 //

 unsigned int leftDistance;                            //Variable storing the distance from the SRF05, with servo facing left

 unsigned int topRight;                                //

 unsigned int midRight;                                //

 unsigned int lowRight;                                //

 unsigned int rightDistance;                           //Variable storing the distance from the SRF05, with servo facing right

 unsigned int turnLDistance;                           //

 unsigned int turnRDistance;                           //

 unsigned int time;                                    //Variable for storing data returned from the SRF05

 //unsigned int ldrValue = 0;                            //Variable to store the value coming from the ldr

 //const int switchPin = 10;                             //Pin 10 has a switch attached

 //const int rightBump = 11;                             //Right hand bump switch connected to pin 11

 //const int leftBump = 12;                              //Left hand bump switch connected to pin 12

 //int switchState = 0;                                  //Variable for reading the power switch status

 //int bsRight = 0;                                      //Variable for right bump switch

 //int bsLeft = 0;                                       //Variable for left bump switch

 //int ldrPin = A0;                                      //Analogue pin A0 has an LDR attached

void setup()                                           //This runs once on startup

{  

    //pinMode(switchPin, INPUT);                         //Define switch attached to pin 10 as an input device

    //pinMode(leftBump, INPUT);                          //Define switch attached to pin 11 as an input device

    //pinMode(rightBump, INPUT);                         //Define switch attached to pin 12 as an input device

    servoRight.attach(2);                              //Servo for right motor on digital pin 2

    servoLeft.attach(3);                               //Servo for left motor on digital pin 3

    servoBoom.attach(4);                               //Servo for boom on digital pin 4

    servoPan.attach(5);                                //Servo for SRF05 left & right turn on digital pin 5

    servoTilt.attach(6);                               //Servo for SRF05 tilt on digital pin 6

    //servoDiffLock.attach(7);                           //Servo for differential lock on digital pin 7

    servoLeft.write(90);                               //Stop left motor

    servoRight.write(85);                              //Stop right motor 

    servoPan.write(100);                               //Rotate the servo to face the front

    servoTilt.write(90);                               //Tilt the servo to face level 

    delay(250);                                        //Wait

    servoBoom.write(150);                              //Move boom in 

}

void loop()                                            //This is the main loop and repeats itself in a loop

{

    //power();                                           //Go to the power function

    //headLights();                                      //Go to the headLights function

    //bsRight = digitalRead(rightBump);                  //Read right bump switch

    //bsLeft = digitalRead(leftBump);                    //Rear left bump switch

    //if (bsRight == HIGH)                               //If right hand bump switch is pressed...

    //{

    //rightHit();                                        //Go to the rightHit function

    //}

    //if (bsLeft == HIGH)                                //If left hand bump switch is pressed...

    //{

    //leftHit();                                         //Go to the leftHit function

    //}

       scan();                                         //Go to the scan function

    frontDistance = distance;                          //Set the "FrontDistance" variable to the value of the distance returned from the SRF05

    if(frontDistance > 50 || frontDistance == 0)       //If there is nothing infront of the robot within 50cm or the distance value is clear,

     {

      moveForward();                                   //Go to the moveForward function

     } 

       else                                            //Else, if there is something infront of the robot within 10cm,

        {

         moveStop();                                   //Go to the moveStop function

         navigate();                                   //Go to the navigate function

        }

}

void moveForward()                                     //This is the go move forward function

{

    servoRight.write(50);                              //Forward right motor

    servoLeft.write(120);                              //Forward left motor

}

void moveBackward()                                    //This is the move backward backward

{

    servoRight.write(120);                             //Reverse right motor

    servoLeft.write(50);                               //Reverse left motor

    delay(500);                                        //Wait

    moveStop();                                        //Go to the moveStop function

}

void moveLeft()                                        //This is the turn left function

{

    servoRight.write(50);                              //Forward right motor

    servoLeft.write(50);                               //Reverse left motor

     scan();                                           //Go to the scan function

    turnLDistance = distance;                          //Set the "FrontDistance" variable to the value of the distance returned from the SRF05

    if(turnLDistance > 50 || turnLDistance == 0)       //If there is nothing infront of the robot within 50cm or the distance value is clear,

     {

      return;                                          //

     } 

       else                                            //Else, if there is something infront of the robot within 10cm,

        {

         moveLeft();                                   //Go to the moveLeft function

        }

}

void moveRight()                                       //This is the turn right function

{

    servoRight.write(120);                             //Reverse right motor

    servoLeft.write(120);                              //Forward left motor

     scan();                                           //Go to the scan function

    turnRDistance = distance;                          //Set the "FrontDistance" variable to the value of the distance returned from the SRF05

    if(turnRDistance > 50 || turnRDistance == 0)       //If there is nothing infront of the robot within 50cm or the distance value is clear,

     {

      return;                                          //

     } 

       else                                            //Else, if there is something infront of the robot within 50cm,

        {

         moveRight();                                  //Go to the moveRight function

        }

}

void moveStop()                                        //This is the stop moving function

{

    servoLeft.write(90);                               //Stop left motor

    servoRight.write(85);                              //Stop right motor 

    delay(500);                                        //Wait 

    return;

}

void scan()                                            //This determines the distance things are away from the SRF05

{

    time = sonar.ping();                               //Send ping & store in the "time" variable

    distance = time / US_ROUNDTRIP_CM;                 //Convert "time" variable to distance in cm & store in "distance" variable

    delay(50);                                         //Pause

}

  void navigate()                                     //This is the look around & take distance readings function

{

    servoBoom.write(10);                               //Move boom out

    delay(500);                                        //Wait

    servoPan.write(150);                               //Move the servo to the left

    delay(500);                                        //Wait

    servoTilt.write(120);                              //Look up

    delay(250);                                        //Wait

        scan();                                        //Go to the scan function

    topLeft = distance;                                //Store the distance in the "topLeft" variable

    servoTilt.write(90);                               //Look level

    delay(250);                                        //Wait

        scan();                                        //Go to the scan function

    midLeft = distance;                                //Store the distance in the "midLeft" variable

    servoTilt.write(50);                               //Look down

    delay(250);                                        //Wait

        scan();                                        //Go to the scan function

    lowLeft = distance;                                //Store the distance in the "lowLeft" variable

    leftDistance = topLeft + midLeft + lowLeft;        //Add the 3 variables together and store in leftDistance

    servoPan.write(100);                               //Rotate the servo to face the front

    delay(500);                                        //Wait

    servoTilt.write(90);                               //Tilt the servo to face level 

    delay(250);                                        //Wait

    servoPan.write(50);                                //Move the servo to the right

    servoTilt.write(120);                              //Look up

    delay(250);                                        //Wait

        scan();                                        //Go to the scan function

    topRight = distance;                               //Store the distance in the "topRight" variable

    servoTilt.write(90);                               //Look level

    delay(250);                                        //Wait

        scan();                                        //Go to the scan function

    midRight = distance;                               //Store the distance in the "midRight" variable

    servoTilt.write(50);                               //Look down

    delay(250);                                        //Wait

        scan();                                        //Go to the scan function

    lowRight = distance;                               //Store the distance in the "lowRight" variable

    rightDistance = topRight + midRight + lowRight;    //Add the 3 variables together and store in rightDistance

    servoPan.write(100);                               //Rotate the servo to face the front

    delay(500);                                        //Wait

    servoTilt.write(90);                               //Tilt the servo to face level 

    delay(250);                                        //Wait

    servoBoom.write(150);                              //Move boom in 

    delay(500);                                        //Wait

    if(abs(rightDistance - leftDistance) < 20)         //If right distance & left distance is less than 15

     {

      moveBackward();                                  //Go to the moveBackward function

     }

       else if(rightDistance < leftDistance)           //If the distance on the right is less than that on the left,

        {

         moveLeft();                                   //Go to the moveLeft function

        }

          else if(leftDistance < rightDistance)        //Else, if the distance on the left is less than that on the right,

           {

            moveRight();                               //Go to the moveRight function

           }

}

/*

void headLights()                                      //This is the turn the headlights on, or off function

{

    ldrValue = analogRead(ldrPin);                     //Read the value of the LDR   

    if(ldrValue<400) digitalWrite(13, HIGH);           //Turn headlights on

    else digitalWrite(13, LOW);                        //Turn headlights off

}

void power()                                           //This is the stop everything function

{

    if (switchState == LOW)                            //Read power switch

    servoRight.write(85);                              //Stop right motor

    servoLeft.write(90);                               //Stop left motor

    servoPan.write(100);                               //Move pan servo to face front

    delay(500);                                        //Wait

    servoBoom.write(150);                              //Move boom in

    servoTilt.write(90);                               //Level the tilt servo

    servoDiffLock.write();                             //Unlock the diff

    digitalWrite(13, LOW);                             //Turn headlights off

}

void rightHit()                                        //This is the the right bump switch function 

{

    servoRight.write(120);                             //Reverse right motor

    servoLeft.write(50);                               //Reverse left motor

    delay(500);                                        //Wait

    servoRight.write(50);                              //Forward right motor

    servoLeft.write(50);                               //Reverse left motor

    delay(500);                                        //Wait

}

void leftHit()                                         //This is the left bump switch function

{

    servoRight.write(100);                             //Reverse right motor

    servoLeft.write(50);                               //Reverse left motor

    delay(500);                                        //Wait

    servoRight.write(120);                             //Reverse right motor

    servoLeft.write(120);                              //Forward left motor

    delay(500);                                        //Wait

}

*/

