DeadRackoning

Purpose: To encode and calculate positioning awareness for the bot.
Public functions: 

GetAngle –Retrieves bots current angle (in encoder ticks)

GetXpos –Retrieves bots current x-coordinate

GetYpos –Retrieves bots current y-coordinate

ReckonXpos – Sets current x-coordinate 

ReckonYpos - Sets current y-coordinate

ReckonAngle - Sets current Angle ( in encoder ticks)
PositionMath – Periodically updates internal positions/angles

WheelSpeed – Uses PID to control wheel speed (placed in this module b/c encoder input captures are in this module as well)
Interrupt LeftEncode

Purpose: Increment Encode Count on Left Wheel

Inputs: None

Return Value: None

Declare LastEdge as a static

  NewEdge = TIM1_TC6;

  LeftEncodePeriod = NewEdge - LastEdge

  LastEdge = NewEdge;

  Wheel Direction is inferred by direction motor is being driven

  (Bot should never apply power in opposite direction – we stop briefly before reversing)

  *encoder readings are potentially comprised in event of collision

If Left Wheel is moving Forward

    Increment Left Ticks (in Encoder Ticks)

else moving backward

    Decrement LeftTicks (in Encoder Ticks)

Clear the flag

Interrupt RightEncode

Purpose: Increment Encode Count on Right Wheel

Inputs: None

Return Value: None

Declare LastEdge as a static

  NewEdge = TIM1_TC6;

  RightEncodePeriod = NewEdge - LastEdge

  LastEdge = NewEdge;

  Wheel Direction is inferred by direction motor is being driven

  (Bot should never apply power in opposite direction – we stop briefly before reversing)

  *encoder readings are potentially comprised in event of collision

If Right Wheel is moving Forward

    Increment Right Ticks (in Encoder Ticks)

else moving backward

    Decrement RightTicks (in Encoder Ticks)

Clear the flag

Interrupt Wheel_PID

Purpose: Performs PID calculations and sets PWM for both Left and Right Wheels

Inputs: None

Return Value: None

Declare LeftIntegral=0 and RightIntegral=0 as static variables

Reset Timer

Clear the flag

Enable interrupts, to minimize missing encoder ticks      

    Scale and convert target speeds  

    LeftTarget_in = LEFT_SPEED/100.0

    RightTarget_in = RIGHT_SPEED/100.0

     if Last_RightTarget is not equal to RightTarget

      RightIntegral = 0

    If  Last_LeftTarget is not equal to LeftTarget

      LeftIntegral = 0

If the input speed is 0, reset integral in order to rapidly stop

    //////////////////////////////////////////////////

    Start Calculations for the left side

      Period = LeftEncodePeriod;

      CurrentSpeed = ScaleFactor/Period;   

      LCurrentSpeed =  CurrentSpeed;

      if LeftTarget_in < 0

        LeftTarget_in = -LeftTarget_in

        Error = LeftTarget_in - CurrentSpeed

        LError = Error

        LeftIntegral += Error

        LInt = LeftIntegral

        DutyCycle = (Error * _Kp_L + LeftIntegral * _Ki_L)

        if (DutyCycle > 100)

            //Reset Duty cycle to max value

            //Unwind the integral overshoot overshoot

        if( DutyCycle < 0 )

          //Reset Duty cycle to 0

          //Unwind the integral overshoot

        LDutyCycle = (char)DutyCycle;

        LeftBack((char)DutyCycle);

      end if

      else

        Find Error to Target value = LeftTarget_in - CurrentSpeed

        LError = Error

        Update Integral with Error term

        LInt = LeftIntegral


Add Error and Integral multiplied by respective constants to get DutyCycle

        if DutyCycle > 100

            //Reset Duty cycle to max value

            //Unwind the integral overshoot overshoot

        if( DutyCycle < 0 )

          //Reset Duty cycle to 0

          //Unwind the integral overshoot

        LDutyCycle = DutyCycle

        Call LeftFor(DutyCycle)

      end else

    //////////////////////////////////////////////////////////////////////////////////////////////////////////

    Start Calculations for the right side

     -Repeat above calculations for Right side

WheelSpeed
Purpose: Set module var Target Wheel Speeds for PID
Inputs:  LeftTarget target wheel speed,  RightTarget wheel speed
Outputs:  None

  LEFT_SPEED = LeftTarget;

  RIGHT_SPEED = RightTarget;

PositionMath

Purpose: Perform position math, to calculate new x & y position (in inches) and angle(in encoder ticks)

Inputs: None

Return Value: None

  Declare OldLeftTicks, OldRightTicks  as statics to store Tick Counts

  if(Output capture flag expires)

    Update the timer        

    Clear the flag

    NewLeftTicks = LeftTicks

    NewRightTicks = RightTicks

    Math Notes:

    //Error due to small angle approx ~ (ticks/10000)^2 

    //for ticks = 1, sin(ticks)/ticks ~ 10^-8

    //for ticks = 100,  sin(ticks)/ticks ~ 10^-4

    DeltaLeft = (NewLeftTicks-OldLeftTicks);

    DeltaRight = (NewRightTicks - OldRightTicks);

    DeltaTicks = DeltaRight + DeltaLeft;

    Update angle, a left encoder ticks sends the bot clockwise, right tick moves counterclockwise

    Angle += DeltaRight - DeltaLeft;  

    //Divide by 2 accounts for 2 wheels moving in same direction 

    Xpos += DeltaTicks * DistancePerTick * cos(Angle*(2*PI/TicksPerRotation)) / 2;

    Ypos += DeltaTicks * DistancePerTick * sin(Angle*(2*PI/TicksPerRotation)) / 2;

    Update old ticks for next function call

      OldLeftTicks = NewLeftTicks;

      OldRightTicks = NewRightTicks;

*External Data calls: since I have the interrupts in this file, these can be used to access the variables instead of using module lvl vars

GetAngle

Purpose: Retrieves CurrentAngle bot is facing

Inputs: None

Return Value: CurrentAngle bot is facing

  ReturnAngle = Angle

 return ReturnAngle;

ReckonAngle

Purpose: Sets Current angle for deadreckoning (where bot thinks it is) 

Inputs: NewAngle

Return Value:  None

GetXpos

Purpose: Retrieves Current X coordinate

Inputs: None

Return Value: Current X-coodinate

 return Xpos 

GetYpos

Purpose: Retrieves Current Y coordinate

Inputs: None

Return Value: Current Y-coodinate

 return Ypos 

ReckonXpos

Purpose: To Set X position for DeadReckoning (where bot thinks it is) 

Inputs: X position

Return Value: None

  Xpos = X

ReckonYpos

Purpose: To Set Y position for DeadReckoning (where bot thinks it is) 

Inputs: Y position

Return Value: None

  Ypos = Y
