
● Key Concepts:
○ Understand and apply the concepts of using digital and 

analog sensors

● Pacing:
○ Over several class periods



Click on me to return 
to Table of Contents

Teacher Hint!

https://drive.google.com/drive/u/1/folders/0B8OwGhy6c2TSQnZwNHlRQ1hrbFk
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• Students will understand and apply the concepts of using digital and analog sensors
• msleep() motor()
•





•

•

• .



1.

a.
b.
c.
d.
e.
f.

https://k20center.ou.edu/instructional-strategies/jigsaw/
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Light Sensor

Larch Touch Sensor

Large Lever Touch Sensor



https://drive.google.com/open?id=0B6a6YkU15IlYQnQ3QzBnd05TTW8
https://drive.google.com/open?id=0B6a6YkU15IlYQnQ3QzBnd05TTW8
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analog(Port#); analog(1);
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digital(Port#);     digital(8);
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https://k20center.ou.edu/instructional-strategies/thinking-notes/


Digital ports #0-9 Analog ports #0-5
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while 

while ( condition ) 
{ 
Code to execute while 
the condition is true 

}

while

while



while

1.

2.

while it is raining

{

my umbrella is open and over my head

}

close umbrella and put it away

Example:



while (digital (port#)==0)

{
  motor(0,100);
  motor(3,100);
}

1. Read and discuss this page with your elbow partner
2. Go to the next slide to complete activity 2. 



while

1.while

2.

while (digital (1) ==0)  // while not touched 

{

go forward

}

// as soon as the touch sensor is touched jump out of the loop

Example:
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Check your pseudocode

https://drive.google.com/open?id=1ZxK9kPqqrEjoog1Qmpbcqi7bwQjcA06IUBudv2zWkC0


1. Print let’s see if we can stop with a 
touch sensor 

2. Check the sensor value in digital port 15 
and when not pressed == 0 (aka true) 

3. Keep checking and drive forward
4. Exit loop when sensor value in digital 

port is pressed == 1 (aka NOT true)
5. Shut everything off

…

Click Key for Solutions

https://docs.google.com/presentation/d/1xTekAxBMv5eivNS9ORGGbVfaMj4UbUZmFIp2f9X5OyY/edit#slide=id.g162e3effb0_0_85
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Another example of Pseudocode
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See flowchart psuedocode for Bump Can and Go Home Teacher Hint!

https://drive.google.com/drive/u/1/folders/0B8OwGhy6c2TSQnZwNHlRQ1hrbFk


…

Click Key for Solutions

https://docs.google.com/presentation/d/1xTekAxBMv5eivNS9ORGGbVfaMj4UbUZmFIp2f9X5OyY/edit#slide=id.g162e3effb0_0_85


1. Change the expected sensor value from a 0 to a 1
2. Predict how the robot will behave
3. Run the program
4. Discuss results
5. Run again this time holding the touch sensor closed
#include <kipr/botball.h>
int main ()
{
printf(“Drive_until_bump\n”);
while (digital (0)==1)
{
    motor(0,100);
    motor(3,100);
}
 ao();
 return 0;
}
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https://drive.google.com/open?id=1ZxK9kPqqrEjoog1Qmpbcqi7bwQjcA06IUBudv2zWkC0
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Find your focal point



See Learning to use an Analog Sensor.  You may need to adjust the value up or 
down a little for your desired distance from an object. 
Optimal distance is about 4”
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while (analog (port#)<=?)

  motor (0,100);
  motor (3,100);



1. //Print Find the Wall and Back Up
2. //Check the sensor value in analog port 1, 

Is the value <=2700?
3. Drive forward as long as the value is 

<=2700 (or your determined value)
4. //Exit loop when value is 2700(or your 

determined value) or greater
5. //Back up for 3 seconds
6. //Shut everything off
7.
8.

Click Key for Solutions

…

https://drive.google.com/open?id=1ZxK9kPqqrEjoog1Qmpbcqi7bwQjcA06IUBudv2zWkC0
https://docs.google.com/presentation/d/1xTekAxBMv5eivNS9ORGGbVfaMj4UbUZmFIp2f9X5OyY/edit#slide=id.g162e3effb0_0_85
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if

if (value) 
{
  Execute this block of code- whatever is 
  between curly braces
}

if while

if 

while
if



•

https://drive.google.com/open?id=0B8OwGhy6c2TSTEg3dksxVGpKWnc


while and if 

while

{

if there is no one coming

{

   walk in the middle of the sidewalk

}

If someone is coming 

{

   get to the right side of the sidewalk

}

}

exit the loop if I’m not on the sidewalk

Example:



while and if 

while

{

if et range is ??

{

   go forward

}

if et range is ??

{

   go backwards

}

}

exit the loop if the a button is pressed

Example:



1. //Check the a button, if it is not pressed

2. Drive forward as long as the value is >=2700 (or 
your determined value)

3. Drive backwards as long as the value is <=2700 
(or determined value)

4. //Exit loop when a button is pressed

5. //Shut everything off
6.
7.

Click Key for Solutions

https://drive.google.com/open?id=1ZxK9kPqqrEjoog1Qmpbcqi7bwQjcA06IUBudv2zWkC0
https://docs.google.com/presentation/d/1xTekAxBMv5eivNS9ORGGbVfaMj4UbUZmFIp2f9X5OyY/edit#slide=id.g162e3effb0_0_85
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Reflectance Sensor
Activity 1

#
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analog()

•
•



•

● Continue to next slide
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1. //Prints looking for black line
2. //Check the sensor value in analog port 0, 

<=1225 
3. drive forward as long as the value is 

<=1225
4. //Exit loop when value is 1226 or greater
5. //Prints Found Black Line
6. //Shut everything off
7.
8.

Click Key for Solutions

https://drive.google.com/open?id=1ZxK9kPqqrEjoog1Qmpbcqi7bwQjcA06IUBudv2zWkC0
https://docs.google.com/presentation/d/1xTekAxBMv5eivNS9ORGGbVfaMj4UbUZmFIp2f9X5OyY/edit#slide=id.g162e3effb0_0_85


 if 

1.
if

while if

2. 



if

if (value) 
{
  Execute this block of code- whatever is 
  between curly braces
}

if while

if 

while
if



while and if 

while it is raining

{

if my girlfriend is under the umbrella with me

{

    shift the umbrella over her head

}

If my girlfriend leaves 

{

    shift the umbrella to cover my head

}

}

exit the loop if the rain stops

Example:



while and if 

while

{

if there is no one coming

{

   walk in the middle of the sidewalk

}

If someone is coming 

{

   get to the right side of the sidewalk

}

}

exit the loop if I’m not on the sidewalk

Example:



Line Following Strategy: While - Is the button pushed? 
Follow the line’s left edge by alternating the following 2 actions:
1. If detecting dark, arc/turn left.

    

2. If detecting light, arc right.
3. Think about a sharp turn.  What will your motor function look like? Remember the 

bigger the difference between the two motor powers the sharper the turn.



while and if 

while following the line if the button is not pushed

{

if black is detected

{

    turn a sharp left

}

If white is detected

{

    turn a sharp right

}

}

exit the loop if the rain stops

Example:



while if

This is the part of 
the code that tells 
the Wallaby what 
to do when it sees 
black or white.



while if
Activity 1

Print “line following”.
Checks the status of the Button=while statement
Checks the value from the reflectance sensor=if
Turns left if value is >= 1225 (or your 
determined value)=inside curly brackets
Turns right if value is < 1225 (or your 
determined value)=if statement followed by 
brackets

6.
7.

–
•
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Click Key for Solutions

https://drive.google.com/open?id=1ZxK9kPqqrEjoog1Qmpbcqi7bwQjcA06IUBudv2zWkC0
#
https://docs.google.com/presentation/d/1xTekAxBMv5eivNS9ORGGbVfaMj4UbUZmFIp2f9X5OyY/edit?usp=sharing


1.
int main ()

{

printf(“Sarah line follow\n”);

while (digital (10)==0)

{

if (analog (5)>1225)

{

  motor (0,100);

  motor (3,100);

}

}

ao();

return 0;

}

(Hint: Hit the Indent button at the top of the 
compiler and see what happens.)



while if else
int main ()
{
  printf(“Sarah line follow\n”);
  while (digital(0) == 0)
  {
    if (analog(0) >= 1225)
    {
      motor (0,100);
      motor (3,-10);
    }
    else
    {
      motor (0,-10);
      motor (3,100);
    }
  }
  ao();
  return 0;
}

if 
else



int main ()

{

    printf(“Sarah line follow\n”);

    while (digital (15)==0)

    {

        if (analog (5)>1225)

        {

            motor (0,100);

            motor (3,100);

        }

        else                    

        {

            motor (0,100);

            motor (3,100);

        }

    }

    ao();

    return 0;

}

if 
else
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• name_button() 



•





wait_for_light()

wait_for_light

•

wait_for_light(0);

Port #



wait_for_light()  

2.

int main()

{

  wait_for_light (0);

  printf(“Sarah, I see the light!\n”);

  return 0;

}



When the light is on (low value), 
press the “Light is On” button.

When the light is off (high value), 
press the “Light is Off” button.

You will get a “Good 
Calibration!” message and 

moving red dot on green bar 
when done correctly.
You will get a “BAD 

CALIBRATION” message when 
not done correctly, and you will 
need to run through the routine 

again.



// 1. Wait for light.

// 2. Drive forward.

// 3. Wait for 3 seconds.

// 4. Stop motors.

// 5. End the program.

Check your psuedocode



Suggestions: Understanding or Group Collaboration rubrics

https://docs.google.com/presentation/d/1almnTUXLlvOTqFLo-M9KyWVCk8yKI86wS2Fm7QvGKGA/edit#slide=id.g160ba0e388_5_5

