Exercise 18: Detecting Objects with an Ultrasonic Sensor
More information on the Devantech Ultrasonic Range Finder can be found in this publication.
Connect the sonic sensor as shown below.
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Run the following program on your boebot and use it to answer the questions below.  
' {$STAMP BS2}

' {$PBASIC 2.5}

' -----[ Program Description ]----------------------------------------
'

' This program uses the Devantech SRF04 to measure the distance between 
' a unit and a target. Display is raw value, centimeters, and inches.

' -----[ I/O Definitions ]--------------------------------------------
Trigger PIN 0

Echo PIN 1
' -----[ Constants ]--------------------------------------------------
Trig10 CON 5   ' trigger pulse = 10 uS

ToCm CON 30   ' conversion factor to cm

' -----[ Variables ]--------------------------------------------------
samples VAR Nib  ' loop counter

pWidth VAR Word  ' pulse width from sensor

rawDist VAR Word  ' filtered measurment

cm VAR Word  ' centimeters

inches VAR Word
' -----[ Initialization ]---------------------------------------------
Setup:

LOW Trigger

DEBUG CLS,

"Devantech SRF04 Demo", CR,

"--------------------", CR,

"Raw........... ", CR,

"Centimeters... ", CR,

"Inches........ "
' -----[ Program Code ]-----------------------------------------------
Main:

   DO

      GOSUB Get_Sonar ' take sonar reading

      DEBUG CRSRXY, 15, 2, DEC rawDist, CLREOL

      cm = rawDist / ToCm ' convert to centimeters

      DEBUG CRSRXY, 15, 3, DEC cm, CLREOL

      inches = cm */ $03EF ' x 3.937 (to 0.1 inches)

      DEBUG CRSRXY, 15, 4,

      DEC inches / 10, ".", DEC1 inches,

      CLREOL

      PAUSE 250 ' delay between readings

   LOOP

END
' -----[ Subroutines ]------------------------------------------------
Get_Sonar:

   rawDist = 0  ' clear measurement

   FOR samples = 1 TO 5  ' take five samples

      PULSOUT Trigger, Trig10  ' 10 uS trigger pulse

      PULSIN Echo, 1, pWidth ' measure pulse

      rawDist = rawDist + (pWidth / 5) ' simple digital filter

      PAUSE 10  ' minimum period between

   NEXT

RETURN

Question 1.  How accurate are the distance measurements?  To answer this question, place an object, such as a book, directly in front of your boebot but at varying distances and compare the distance reported by the program to the actual distance of the object.  Fill in the table below.
	Actual Distance (in ft)
	Reported Distance 

	¼ ft
	

	½ ft
	

	¾ ft
	

	1 ft
	

	2 ft
	

	3 ft
	

	4 ft
	

	5 ft
	


Questions 2.  What is the smallest distance that can be accurately measured?
Questions 3.  What is the largest distance that can be accurately measured?

Question 4. The sonar sensor sees well directly in front but not to its sides.  Complete the picture below by indicating the largest angle on either side at which an object 3 ft away can be detected.
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