Gun_PID 

Purpose: Controls PID for the gun 
Public functions:

GunSpeed – Takes user input to set Target GunSpeed, which the PID matches

GetGunSpeed – retrieves the current GunSpeed

Interrupt _Vec_tim1ch4 Gun_Encoder

Purpose: Gets encoder ticks and calculates a period from the gun wheel rotation

Inputs: None

Return Value: None

  Declare LastEdge=0 as a static

  Set NewEdge to the current value of the timer

  EncodePeriod = NewEdge - LastEdge;

  LastEdge = NewEdge;

  EnableInterrupts;

  Clear the flag

Interrupt Gun_SpeedControl
Purpose: Calculates New PWM to control speed of the gun wheel

Inputs: None

Return Value: None

  Declare Integral=0 as a static variable

    Reset Timer

    Clear the timer flag

    EnableInterrupts, b/c We don't want to miss encoder ticks

    Period = EncodePeriod;

      Speed = constant/Period;

      Error = Target_Speed - Speed;

      Integral += Error;

      DutyCycle = (Error * _Kp_ + Integral * _Ki_);

      if(DutyCycle > FULL_GUN_DUTY)

        DutyCycle = FULL_GUN_DUTY, b/c Duty cycle can't be more than max value

        Integral -= Error, to Unwind the overshoot

      if(DutyCycle < 0)

        DutyCycle = FULL_GUN_DUTY, b/c Duty cycle can't be less than 0

        Integral -= Error, to Unwind the overshoot

      Set the Duty Cycle

GunSpeed

Purpose: Sets gun Speed for PID control interrupt

Inputs: Target

Return Value: None

  Target_Speed = Target;

GetGunSpeed

Purpose: Calculates New PWM to control speed of the gun wheel

Inputs: Distance

Return Value: Speed to set gun

  CurrentTarget = GetTarget();

  TargetLocation = GetTargetLocation(CurrentTarget);

  DeltaX = x coord of TargetLocation - Current x coord

  DeltaY = y coord of TargetLocation - Current y coord

  Distance = sqrt(DeltaX*DeltaX + DeltaY*DeltaY);

  //Map Speed every 2 inches

  return corresponding speed

