
CSIS 2610 
Project 1 – Bar Code Reading I 

Goal 
Program the RoverBot to read and decode a bar code. 

Part I ɀ Light and Dark 
The first question that must be answered is a simple one: How can we tell whether or not the light 

sensor is over a light or dark bar? 

To answer this, we need a short program that turns on the light sensor, then repeatedly reads the value 

of the sensor and display it on the screen. 

Create a short loop that reads the light sensor value, displays it on the screen, and then pauses for one 

second. Stop the loop when the right button is pressed. Then position the sensor over the light and dark 

bars of a bar code and look at the values. 

Write down the values for dark and light; the values may vary a little, but the dark values should all be 

close, as should the light values. 

Dark:     Light:     

Part II ɀ Counting to Ten 
The next step is to detect when the robot crosses from bar to bar, and stop when it reaches the end. All 

of our barcodes have nine bars, five black and four white. Assuming the robot starts over the light space 

before the first bar, how many times will the sensor transition from light to dark (or dark to light)? Hint: 

Look at the section title. 

This step has two separate tasks: detecting a transition, and counting the transitions. The second task is 

the easier of the two; use a counting loop, starting the counting at 0 and ending at 10. 

The first task is a fairly common task ς look at a sequence and detect when it changes. To do this, we 

look at two values: the current sensor reading (light or dark), and the previous reading. If they are the 

same, then the robot is over the same bar as before; if the readings are different, then the robot has 

crossed to a new bar. 

Inside the counting loop, we need to do two actions. First, get the current light sensor reading, and 

determine if it is light or dark. If that reading is different from the previous reading, add one to the 



ŎƻǳƴǘŜǊ ŀƴŘ ōŜŜǇΦ LŦ ǘƘŜ ǊŜŀŘƛƴƎǎ ŀǊŜ ǘƘŜ ǎŀƳŜΣ ŘƻƴΩǘ Řƻ ŀƴȅǘƘƛƴƎ ŦƻǊ ƴƻǿΦ ¢ƘŜ ǎŜŎƻƴŘ ŀŎǘƛƻn is to copy 

the current reading into the previous reading. 

Outside of the counting loop, we need to initialize motors A and B (the left and right wheels) and start 

them moving forward before the loop starts, and stop them after the loop ends. A speed of 120 (one-

third turn per second) is a good speed. 

Test the robot on any of the barcodes to make sure it beeps at the right times and stops after passing 

the last bar. 

Part III ɀ Measuring Width 
Once the robot can scan all nine bars and stop, the next step is to determine how wide each bar is, and 

ŎƻƴǾŜǊǘ ǘƘŀǘ ǿƛŘǘƘ ƛƴǘƻ ŜƛǘƘŜǊ άǿƛŘŜέ ƻǊ άƴŀǊǊƻǿέ ǾŀƭǳŜǎΦ 

The next step is to measure the width of each bar. This may sound difficult ς measuring how far the 

wheels turn, converting that to a distance ς but it is actǳŀƭƭȅ ƳǳŎƘ ǎƛƳǇƭŜǊΦ Lǘ ƛǎƴΩǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ƪƴƻǿ ǘƘŜ 

ǿƛŘǘƘ ƛƴ ƛƴŎƘŜǎ όǘƘŜȅΩǊŜ лΦтрέ ŀƴŘ мΦрέ ǊŜǎǇŜŎǘƛǾŜƭȅύ ƻǊ ƳƛƭƭƛƳŜǘŜǊǎ όмфƳƳ ŀƴŘ оуƳƳύΦ !ƴȅ ǳƴƛǘ ƻŦ 

measurement will do; the easiest one for us just counts the number of times the robot reads the same 

value on the light sensor. 

As the robot moves across the bars, you need to keep track of the largest and smallest values for width. 

To determine width, just count the number of times the loop runs while over one bar. 

After the robot reads all nine bars, display the width of the first bar, and pause for five seconds so you 

can read the numbers. 

Test this step by running the robot over Test Barcode C (three wide bars on the left) to see the width of 

a wide bar, then run it over Test Barcode C in the other direction to see the width of a narrow bar. 

Write down the widths here: 

Narrow bar:       Wide bar:     

To distinguish wide from narrow, split the difference; anything wider is wide, all other bars are narrow. 

Wide-narrow split:     

Part IV ɀ Decoding 
Now that we know whether each bar is wide or narrow, we need to turn that information into a 

ƴǳƳōŜǊΦ ²ŜΩƭƭ ǳǎŜ ǿƛŘŜ ōŀǊǎ ŦƻǊ м-bits and narrow bars for 0-bits. 

Use a loop, and the algorithm discussed in class, to convert the bars from binary form to a decimal 

number. 



Once this loop is over, your variable has the decoded value of the bar code. Display that result. Test it on 

each bar code and write down the results: 

 Barcode 

A B C 

 
Left-to-Right 

 

   

 
Right-to-Left 

 

   

 

Part V ɀ Experimenting 
What happens when you double the speed of the robot? Does the robot still correctly read the 

barcodes? If so, indicate that here. If not, what do you have to do to get the robot to work at the higher 

speed? 

Would a slower speed work? Why or why not? 


