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Outline

Background


CS 230 – CS0


First programming course


Majors and non-majors


Use QBasic

Check Out BOE-bot


Power Supply and connection to BOE-bot


Cable to connect BOE-bot to computer


Left and Right Servos control wheels



750 is neutral setting



Subtract from neutral turns wheel clockwise




Forward for Right wheel




Reverse for Left wheel



Add to neutral turns wheel counter-clockwise




Reverse for Right wheel




Forward for Left wheel


Basic stamp – on top


Infrared signals


Light sensitivity


Whiskers


Program BOE-bot with PBasic



Similar to QBasic, with some significant differences

Use DEBUG to display on screen

Travel forward

Rotate

Complex pattern

Respond to Infrared Signals

Wrap Up


Cost – about $200


Worth trying again – next semester


Successful this semester, with a different instructor

' Robotics! v1.5, Program Listing 1.1: Hello world!  This is a true comment.

' {$Stamp bs2}

debug "Hi There!"

'{$STAMP BS2}

' Robotics display IR pairs

' {stamp bs2}

left_IR_det var bit

right_IR_det var bit

output 2

output 7

output 1

main:

freqout 7, 1, 38500

left_IR_det = in8

freqout 1, 1, 38500

right_IR_det = in0

debug home, "Left= ", bin1 left_IR_det

pause 20

debug "Right = ", bin1 right_IR_det

pause 20

goto main

' Robotics!  Full speed ahead -- both servos,  Go forward

' {$Stamp bs2}

low 12


'set P12 to output-low for Right servo

low 13


'set P13 to output-low for Left servo

loop:


pulsout 12, 500
' Send Right servo clockwise, full speed ahead


pulsout 13, 1000 'Send Left servo count-clockwise, full speed ahead


pause 20
' every 20 ms

goto loop

' infinite loop

‘ Remainder of program executed only if first part is not

counter var word
' loop control variable

for counter = 1 to 500
' repeat 500 times, for 10.5 seconds


pulsout 12, 500


pulsout 13, 1000


pause 20

next

stop


'optional command 

' Robotic!  Travel in arcs and make complex pattern

' {$Stamp bs2}

LCV var word

' Loop Control Variable

' Travel in path of figure 8, more or less

gosub beep

'get attention before starting

gosub turnLeft

gosub straightAhead

gosub turnRight

gosub beep

' announce the end of figure 8

gosub victoryDance
' Show off at end

stop

beep:


' sound off, for attention

output 2

' Pin 2 is wired for sound

freqout 2, 2000, 3000
' For 2 s, send 3 kHz signal

pause 50

return

beep2:


' sound off, for attention

output 2

' Pin 2 is wired for sound

freqout 2, 2000, 2000
' For 2 s, send 3 kHz signal

pause 50

return

turnLeft:

' first part of figure 8

for LCV = 1 to 2000

  pulsout 12, 750 - 250
' Right wheel clockwise, full forward

  pulsout 13, 750 + 36
' Left wheel counter-clockwise, forward, not full

next 

return

StraightAhead:

' transition between circles

for LCV = 1 to 200

  pulsout 12, 750 - 250
' Right wheel clockwise full forward

  pulsout 13, 750 + 250 ' Left wheel counter-clockwise full forward

next

return

turnRight:

' second part of figure 8

for LCV = 1 to 2000

  pulsout 13, 750 + 250
' Left wheel counter-clockwise, full forward

  pulsout 12, 750 – 50  'Right wheel clockwise, forward, not full

next 

return

victoryDance:

' Show off a little, take a bow

' go in reverse

for LCV = 1 to 200

  pulsout 12, 750 + 250
' Right wheel counter-clockwise, reverse

  pulsout 13, 750 - 250     ' Left wheel clockwise, reverse

next

gosub beep

'rotate to Right

for LCV = 1 to 1000

  pulsout 12, 750 - 250
' Right wheel clockwise forward 

  pulsout 13, 750 - 250
' Left wheel counter-clockwise, reverse

next

gosub beep

gosub beep2

gosub beep

return

stop

' Robotics Roaming with IR pairs

' {$Stamp bs2}

' declarations

LCV var word

' loop control variable

left_IR_det var bit

' two single bit variables for saving IR

right_IR_det var bit
'    detector output values

'  initialization

output 2

' Set all I/O lines sending freqout

output 7

'   signals to function as outputs

output 1

'freqout 2, 2000, 2500
' Program start/restart signal

low 12


' Use low battery charge to control Right Servo

low 13


' Use low battery charge to control Left Servo

'   Main Routine

main:

  freqout 7, 1, 38500
' Detect object on the left. 

  left_IR_det = in8

' Send freqout signal to left IRLED

  freqout 1, 1, 38500
' Detect object on the right.

  right_IR_det = in0
' Repeat for right IR pair

  ' Call subroutine if IR signal received

  if left_IR_det = 0 or right_IR_det = 0 then u_turn 

  gosub forward

goto main

stop

forward:

'forward navigation routine

  pulsout 12, 750 - 250

  pulsout 13, 750 + 250

return

u_turn:


' U-turn routine if signal detected

  for LCV = 1 to 100

' First, back up

    pulsout 12, 750 + 250
' Right wheel reverse

    pulsout 13, 750 - 250
' Left wheel reverse

  next

  pause 20

  for LCV = 1 to 500
'   Then rotate

    pulsout 12, 750 + 250  ' Right wheel backward

    pulsout 13, 750 + 250  ' Left wheel forward

  next

goto main

