Exercise 19: IR and Photoresistors
Much of the material in this exercise is taken from Robotics with the Boe-Bot by Andy Lindsay.  While you are not required to read this material, it is recommended.

You can use your photoresistors to detect the presence of the white boundary ring on the sumobot playing field such as shown below---let’s try to do that.
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Step 1: Implement the schematic below using your photoresistors.  In this configuration, the photoresistors can be used to determine relative light levels.
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Step 2: Load the code below on your Boe-Bot.
' {$STAMP BS2} 

' {$PBASIC 2.5} 

' -----[ Variables ]-----------------------------------------------

timeLeft VAR Word

timeRight VAR Word

' -----[ Main Routine ]--------------------------------------------

DO

   HIGH 6 
' Left RC time measurement.

   PAUSE 20

   RCTIME 6,1,timeLeft

   DEBUG “leftTime = “, DEC timeLeft, CR

   HIGH 3 
' Right RC time measurement.

   PAUSE 20

   RCTIME 3,1,timeRight

   DEBUG “rightTime = “, DEC timeRight, CR

   PAUSE 50
LOOP

Step 3: Test your photoresistors on the sumobot battle field.  Record the average RC time measurements for both the left and right photoresistors below.

Average RC-time for left photoresistor on black surface: _______________________

Average RC-time for left photoresistor on white surface: _______________________

Average RC-time for right photoresistor on black surface: ______________________

Average RC-time for right photoresistor on white surface: ______________________

Step 3: Study the following program and answer the questions below.  You could also run the program on your boe-bot.  If you do run the program, be sure to change the constants to match the RC-time readings that you made above.
' {$STAMP BS2} 

' {$PBASIC 2.5} 

' -----[ Constants ]-----------------------------------------------

LeftDark CON 108

RightDark CON 114

LeftWhite CON 20

RightWhite CON 22

' Average Scale factor

LeftThreshold CON LeftWhite + LeftDark / 2 

RightThreshold CON RightWhite + RightDark / 2 

' -----[ Variables ]-----------------------------------------------

timeLeft VAR Word

timeRight VAR Word

' -----[ Main Routine ]--------------------------------------------

DO

   GOSUB Test_Photoresistors

   GOSUB Navigate

LOOP

' -----[ Subroutine - Test_Photoresistors ]------------------------

Test_Photoresistors:

   HIGH 6 
' Left RC time measurement.

   PAUSE 10
   RCTIME 6,1,timeLeft

   HIGH 3 
' Right RC time measurement.

   PAUSE 10
   RCTIME 3,1,timeRight

RETURN

' -----[ Subroutine - Navigate ]-----------------------------------

Navigate:

   IF (timeLeft < LeftThreshold) AND (timeRight < RightThreshold) THEN

      PULSOUT 13, 650

      PULSOUT 12, 850 

   ELSEIF (timeLeft < LeftThreshold) THEN 

      PULSOUT 13, 800 

      PULSOUT 12, 600

   ELSEIF (timeRight < RightThreshold) THEN 

      PULSOUT 13, 600 

      PULSOUT 12, 800

   ELSE

      PULSOUT 13, 850 

      PULSOUT 12, 650

   ENDIF

   PAUSE 20 

RETURN

1.  What is the purpose of this program?

Now, implement the IR emitter and detector configuration depicted below on your boebot breadboard.
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Answer the questions below using the following program.
'{$STAMP BS2}

'{$PBASIC 2.5}

'=======================

'IR Emitter and Detector

'=======================

irDetectLeft
VAR
Bit

irDetectRight
VAR
Bit

DO


FREQOUT 1, 1, 38500

irDetectRight = IN0


FREQOUT 7, 1, 38500


irDetectLeft = IN8


DEBUG “irDetectLeft = “, BIN1  irDetectLeft, CR


DEBUG “irDetectRight = “, BIN1  irDetectRight, CR


PAUSE 50

LOOP

2.  What is the maximum distance at which an object can be 

detected? ________________________
3.  Complete the picture below by indicating the largest angle on either side at which an object 3 ft away can be detected.








4.  Your IR emitter and detector can also be used to detect the presence of the white boundary ring on the sumobot playing field.  This is because a white surface will reflect the IR signal (allowing it to return to the detector) and a black surface will adsorb the signal.  Reorientate your IR emitter and detector to point to the ground, and, using the program above, determine if you are able to detect the white boundary ring.
Could you detect the boundary ring using IR?​​​  __________________________
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